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HOW TO USE THIS DATABOOK 


If you know the MODEL NUMBER, use the Product Index on the first page. 


If you know the PRODUCT TYPE, refer to the Subject Index on page two to determine the proper 
section, then refer to the SELECTION GUIDE TABLE at the beginning of that section. 


If you want PRICE and AVAILABILITY information contact your local DATEL salesperson or rep- 
resentative. 


For all OTHER INFORMATION, such as New Product Highlights, Available Literature, available 


High Reliability Product Programs, a listing of available DESC drawings, Substitution Guide and 
Ordering Guide, use the Subject Index. 
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AVAILABLE LITERATURE 


DATEL’'S ALL NEW DATA ACQUISITION HANDBOOK SERIES 
The following additional Handboods are presented in complete data sheet format and include Se- 
lection Guides, Application Notes, and Ordering Information. 
Volume 2. Data Acquisition Boards 
DVME, Multibus, PC Bus 
Volume 3. Industrial Monitor and Control Products 
Process Monitors, Digital Panel Meters, Thermal Panel Printers, Bench- 
top and Hand-held Calibrators 
Volume 4. Power Products 
DC/DC Converters, Power Supplies 


Also available are the following Application Notes: 


AN-1 High-Speed A/D Converter Designs: Layout and Interfacing Pitfalls 

AN-2 Picking the Right Sample-and-Hold Amp for Various Data Acquisition 
Needs 

AN-3 Data Converters: Getting to Know Dynamic Specifications 


Data Acquisition and Conversion Handbook: 
A technical guide to A/D - D/A converters and their applications. 
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NEW PRODUCTS 


ADS-117 
12-Bit, 2.0 MHz, Low-Power 
Sampling A/D Converter 


Features 


2.0 MHz minimum throughput 
Functionally complete 

Small 24-pin DIP 

Low-power, 1.4 Watts 
Three-state output buffers 
Samples to Nyquist 


ADS-118 
12-Bit, 5.0 MHz, Low-Power 
Sampling A/D Converter 


Features 


5.0 MHz minimum throughput 
Functionally complete 

Small 24-pin DIP 

Low-power, 2.3 Watts 
Three-state output buffers 
Samples to Nyquist 


ADS-941 
14-Bit, 1.0 MHz, High Resolution 
Sampling A/D Converter 


ADS-942 
14-Bit, 2.0 MHz, High Resolution 
Sampling A/D Converter 


Features 


. 
. 
. 
. 
. 
. 


1.0 MHz minimum throughput 
Functionally complete 

Small 32-pin DIP 

Low-power, 2.8 Watts 
Three-state output buffers 
Samples up to Nyquist 


Features 


2.0 MHz minimum throughput 
Functionally complete 

Small 32-pin DIP 

Low-power 2.9 Watts 
Three-state output buffers 
Samples up to Nyquist 


Features 


ADS-930 
16-Bit, 500 KHz, High Resolution 
Sampling A/D Converter 


500 KHz sampling rate 
Functionally complete 
Small 40-pin DIP 
Low-power, 1.8 Watts 
Three-state output buffers 
Samples up to Nyquist 
16-Word FIFO memory 


SL SESS SR CSI UR SE eS ED OS RE EER HST ae es 
Features 


ADC-530 
12-Bit, Ultra-Fast, Low-Power 
A/D Converter 
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350 nSec MAX. conversion time 
Low-power, 2.1 Watts 

Small initial errors 

Three-state output buffers 
Small 32-pin DIP 

No missing codes 


NEW PRODUCTS 


HDAS-950/951 Features 
16-Bit, 100 KHz 16-bit resolution, 100 KHz 


Data Acquisition Systems 8 SE 4D channels 
Miniature 40-pin DDIP 

Full-scale gain range from 100.-mV to 10V 

High-impedance output state 


ase 
SHM-945 Features 


High-Speed, Hybrid 500 nSec MAX acquisition time to 0.00076% 
Precision Sample/Hold Differential input 

0.0004% linearity 

16-bit performance over military temperature range 
Small 24-pin DDIP package 

Operates at different gain settings 


SHM-43 Features 


High-Speed, 0.01% + 35 nS MAX acquisition time to 0.01% 
Hybrid Sample/Hold + 1 Picosecond aperture uncertainty 

* 75 MHz small-signal bandwidth 

* 520 Milliwatt maximum power dissipation 
+ Small 14-pin DIP package 

* CMOS control signal 


jase } 
7 aR a Rag er PR I aa a EN SAREE ARPS 
MX-826 Features 


Precision, High-Speed 225 nSec Max. settling time to 0.01% 


Multiplexer * 400 nSec. Max. settling time to 0.003% 

* 150 nSec. Max. settling time to 0.1% 

* 8 Channels single-ended inputs 

* 395 Milliwatts power dissipation 

* Small 24-pin DDIP package 
MX-850 Features 
Precision, High Speed * 50 Nanoseconds settling time to 0.01% 
Multiplexer * 70 Nanoseconds settling time to 0.003% 

* 100 Nanoseconds settling time to 0.001% 

* 4Channels, single-ended inputs 

* 207 Milliwatts power dissipation 

* Small 14-pin DIP package 
MSH-840 Features 
Quad Simultaneous 4 Simultaneous sample/holds 
Sample Hold Internal 4 channel multiplexer 


750 nSec acquisition time, 10V step to 0.01% 
2 channels with optional X10 gain 

Control logic for interfacing to A/D's 
Low-power, 1.5 Watts 


SHM-49 Features 


i to} 
High-Speed, 0.01% 16 MHz small signal bandwidth 
Hybrid Sample/Hold Small 8-pin DIP or LCC package 
200 nS Max. acquisition time to 0.01% 
72 dB feedthrough attenuation 
+25 Picoseconds aperture uncertainty 
413 Milliwatts power dissipation 
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ADS-120 
12-Bit, 20 MHz 
Sampling A/D Converter 


Features 


20 MHz minimum throughput 
Samples to Nyquist 
Functionally complete 

Small 40-pin DIP 
Low-power, 4.2 Watts 
Three-state output buffers 
High input bandwidth 


ADS-944 
14-Bit, 5.0 MHz, High Resolution 
Sampling A/D Converter 


Features 


5.0 MHz minimum throughput 
Functionally complete 

Small 32-pin DIP 

Low-power, 3.4 Watts 
Three-state output buffers 
Samples to Nyquist 


ADS-945 
14-Bit, 10.0 MHz, High Resolution 
Sampling A/D Converter 


Features 


eee eevee 


10 MHz sampling rate 
Functionally complete 
Small 40-pin DIP 
Low-power, 4.2 Watts 
Three-state output buffers 
Samples up to Nyquist 
16-Word FIFO memory 


ADS-976 
16-Bit, 200 KHz, Low-Power 
Sampling A/D Converter 


Features 


200 KHz sampling rate 

Compatible to industry standard ADC76, AD376, AD1376 
Small 32-pin DIP 

Low-power, 1.8 Watts 

Samples to Nyquist 

16-Word FIFO memory 


FLT-DL 

4- and 5- Pole High Frequency 
Digitally Programmable 

Active Filters 


For Immediate Assistance, Dial 1-800-233-2765 


Features 


Digitally programmable 

4- and 5-pole CAUER response 
Cascadable 7-pole CAUER response 
Cutoff frequencies to 1.2 MHz 

Small 32-pin DIP 

-55 to +125 °C operation 
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SAMPLING A/D CONVERTERS 


Resolution Throughput Linearity Power 
Model (Bits) (MHz) Error (Max) Watts (Max) Case Page 
7 ADC-HS12B 12 0.066 +3/4 LSB 1.8 32-Pin DIP 2-51 
ADS-111 12 0.500 +3/4 LSB 1.8 24-Pin DIP 4 
ADS-112 12 1.0 +3/4 LSB 17 24-Pin DIP 1-5 
ADS-193 12 1.0 +3/4 LSB 1.7 40-Pin DIP 1-35 
ADS-21PC 12 1.3 +1 LSB 25 46-Pin DIP 1-39 
_ ADS-132 12 2.0 +3/4 LSB 3.2 32-Pin DIP 1-31 
Preliminary  ADS-117 12 2.0 +3/4 LSB 1.8 24-Pin DIP 1-9 
Preliminary  ADS-118 12 5.0 +1 LSB 25 24-Pin DIP 1-13 e 
ADS-131 12 5.0 +1 LSB 4.0 40-Pin DIP 1-25 uw 
ADS-130 12 10.0 +1 LSB 42 40-Pin DIP 1-19 : 
Advanced  ADS-120 12 20.0 +1LSB 42 40-Pin DIP 1-17 Lu 
: ADS-924 14 0.300 +1 LSB 1.8 24-Pin DIP 1-43 = 
: ADS-928 14 0.500 +3/4 LSB 3.4 32-Pin DIP 1-47 Oo 
_ Preliminary _ ADS-941 14 1.0 +3/4 LSB 33 32-Pin DIP 1-53 oe 
Preliminary  ADS-942 14 2.0 +1 LSB 3.4 32-Pin DIP 1-57 
Advanced  ADS-944 14 5.0 +1 LSB 3.4 40-Pin DIP 1-61 
Advanced  ADS-945 14 10.0 +1LSB 42 40-Pin DIP 1-63 
Advanced  ADS-976 16 0.200 42 LSB 1.8 32-Pin DIP 1-65 
Preliminary  ADS-930 16 0.500 +1 1/2LSB 24 40-Pin DIP 1-51 
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For Immediate Assistance, Dial 1-800-233-2765 1-i 


Contact DATEL for your 
Data Acquisition component 
needs. 


Dial 
1-800-233-2765 
for 
Applications Assistance 
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ADS-111 
[) IOVYAVNE(L 12-Bit, 500 KHz, Low-Power 


Sampling A/D Converter 


FEATURES ea 


¢ 12-Bit resolution 

+ Internal Sample/Hold 

* 500 KHz minimum throughput 
- Functionally complete 

¢ Small 24-pin DIP 

- Low-power, 1.4 Watts 

¢ Three-state output buffers 

* No missing codes 


GENERAL DESCRIPTION 


DATEL's ADS-111 is a 12-bit, functionally complete, sam- 
pling A/D converter that is packaged in a space-saving 24-pin 


BIT 12 OUT (LSB) +5V 


ceramic DIP. A minimum throughput rate of 500 KHz is BIT 11 OUT DIGITAL GROUND 
achieved while only dissipating 1.4 Watts. BIT 10 OUT EOC 

BIT 9 OUT START CONVERT 
Manufactured using thick-film and thin-film hybrid technology, BIT 8 OUT ENABLE (1-12) 
a proprietary chip and unique laser trimming schemes, the BIT 7 OUT COMP BIN 
ADS-111's exclusive performance is based upon a digitally- pole fee Neila 
corrected subranging architecture. BIT 4 OUT 0V REF 

BIT 3 OUT +15V 

BIT 2 OUT ANALOG GROUND 


BIT 1 OUT (MSB) 


iG) 


ENABLE (1-12) 
BIT 1 (MSB) 
BIT2 

BITS 

BIT 4 


tO 


-OmD 


CQQOO® 


be 
= 
a 


7) BITS 


@e) 


s 
T 
= DIGITAL 3-STATE aire 
CORRECTION OUTPUT 

Loaic REGISTER G) airs 
R (@)sBiT9 
E 
a (3) BIT 10 
(2) BIT 11 
s 
T 
E G) sit 12 (LSB) 
R 


DIG. GND. ANA GND. 
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ADS-111 


ABSOLUTE MAXIMUM RATINGS 
PARAMETERS LIMITS 


+15V Supply (Pin 22) 0 to +18 Volts de 
-15V Supply (Pin 24) 0 to -18 Volts de 
+5V Supply (Pin 13) 


-0.5 to +7.0 Volts de 


Digital Inputs 

(Pins 16, 17, 18) -0.3 to +6.0 Volts de 
Analog Input (Pin 18) -15 to +15 Volts de 
Lead Temp.(10 Sec.) 300 max °C 


FUNCTIONAL SPECIFICATIONS 


Apply over the operating temperature range and at +15V dc 
and +5V de unless otherwise specified. 


Input Voltage Range 
ADS-111 
(See Table 4 also) 
Input Impedance 
Input Capacitance 


DIGITAL INPUTS 


Logic Levels 
Logic "1" 
Logic "0" 
Logic Loading "1" 
Logic Loading "0" 


Integral Non-Linearity 
+25 °C 
0 °C to +70 °C 
-55 C to +125 °C 
Differential Non-Linearity 
+25 °C 
0 °C to +70 °C 
-55 C to +125 °C 


Full Scale Absolute 


0 °C to +70 °C 
-55 C to +125 °C 
Unipolar Zero Error, 
+25 °C (See Tech Note 1) 
LSB 
Unipolar Zero Tempco 
Bipolar Zero Error, 
+25 °C (See Tech Note 1) 
LSB 
Bipolar Zero Tempco 
Bipolar Offset Error, 
+25 °C (See Tech Note 1) 
LSB 
Bipolar Offset Tempco 
Gain Error, +25 °C 
(See Tech Note 1) 
Gain Tempco 


No Missing Codes 
(12 Bits) Over the Operating Temp. Range. 


Volts de 
Volts de 
Logic Loading "1" 
Logic Loading "0" 
Internal Reference 
Voltage, +25 °C 
Drift. 
External Current 


Resolution 
Output Coding 
(Pin 18 Hi) Straight binary/offset binary 
(Pin 18 Low) Complementary binary 
Complementary offset binary 


Conversion Rate 
+25 °C 
0 °C to +70 °C 
-55 C to +125 °C 
Total Harmonic Distortion 
DC to 60 KHz at Vin <5V p-p 
DC to 40 KHz at Vin = 10V p-p 
Slew Rate 
Aperture Delay Time 
Aperture Uncertainty 
S/H Acquisition Time 
to 0.01% (10V step) 
+25 °C 
0 °C to +70 °C 
-55 °C to +125 °C 
(Sinusoidal Input) 


POWER REQUIREMENTS 


Power Supply Range 
+15V de Supply 5 4 Volts dc 
-15V de Supply ‘ i Volts de 
+5V de Supply 4 A a Volts de 
Power Supply Current 
+15V de Supply 
-15V de Supply 
+5V de Supply* 
Power Dissipation 
Power Supply Rejection 


PHYSICAL/ENVIRONMENTAL 
Operating Temp. Range 

-MC 

-MM/883B 


Storage Temperature 
Range 


Package Type 24-pin hermetic sealed, ceramic DIP 
Weight 0.42 ounces (12 grams) 


* +5V power usage at 1 TTL logic loading per data output bit. 


TECHNICAL NOTES 


1. Applications which are unaffected by endpoint errors or re- 
move them through software will use the typical connections 
shown in Figure 3. Remove system errors or adjust the 
small initial errors of the ADS-111 to zero using the optional 
external circuitry shown in Figure 4. The external adjust- 
ment circuit has no affect on the throughput rate. 


2. Rated performance requires using good high-frequency cir- 
cuit board layout techniques. The analog and digital 
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grounds are not connected internally. Avoid ground-related 
problems by connecting the digital and analog grounds to 
one point, the ground plane beneath the converter. Due to 
the inductance and resistance of the power supply return 
paths, return the analog and digital ground separately to the 
power supplies. 


3. Bypass the analog and digital supplies and the +10V refer- 
ence (pin 21) to ground with a 4.7 uF, 25V tantalum electro- 
lytic capacitor in parallel with a 0.1 uF ceramic capacitor. 
Bypass the +10V reference (pin 21) to analog ground (pin 
23). 


4. Obtain straight binary/offset binary output coding by tying 
COMP BIN (pin 18) to +5V dc or leaving it open. The de- 
vice has an internal pull-up resistor on this pin. To obtain 
complementary binary or complementary offset binary out- 
put coding, tie the COMP BIN pin to ground. The COMP 
BIN signal is compatible to CMOS/TTL logic levels for those 
users desiring logic control of this function. 

5. To obtain three-state outputs, connect ENABLE (pin 17) toa 
logic "0" (low). Otherwise, connect ENABLE (pin 17) toa 
logic "1" (high). 


TIMING 


Figure 2 shows the relationship between the various input sig- 
nals. The timing shown applies over the operating temperature 
range and over the operating power supply range. These times 
are guaranteed by design 


Table 1. Input Range Selection 


INPUT RANGE INPUT PIN TIE TOGETHER 


Pin 20 to Pin 21 
Pin 20 to Ground 


+5V de Pin 19 
0 to+10V de Pin 19 
Table 2. Zero and Gain Adjust 
| ZERO ADJUST GAIN ADJUST 
+1/2 LSB +FS - 11/2 LSB 
0 to +10V de +1.22mvV de +9.9963V dc 
+5V de +1.22mVdc +4.9963V dc 
Table 3. Input Ranges 
(using external calibration) 


0 to +10V, +5V 


0 to +5V, +2.5V 
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CALIBRATION PROCEDURE 


1. Connect the converter per Figure 3, Figure 4, and Table 1 for 
the appropriate full-scale range (FSR). Apply a pulse of 200 
nanoseconds minimum to the START CONVERT input (pin 
16) at a rate of 250 KHz. This rate is chosen to reduce flicker 
if LED's are used on the outputs for calibration purposes. 


2. Zero Adjustments 

Apply a precision voltage reference source between the am- 
plifier's analog input and ground. Adjust the output of the 
reference source per Table 2. For unipolar, adjust the zero 
trimming potentiometer so that the output code flickers 
equally between 0000 0000 0000 and 0000 0000 0001 with 
the COMP BIN (pin 18) tied high (straight binary) or be- 
tween 1111 1111 1111 and 1111 1111 1110 with pin 18 tied 
low (complementary binary). 


For bipolar operation, adjust the potentiometer such that the 
code flickers equally between 1000 0000 0000 and 1000 
0000 0001 with (pin 18) tied high (offset binary) or between 
0111 1111 1111 and 0111 1111 1110 with (pin 18) tied low 
(complementary offset binary). 


3. Full-Scale Adjustment 
Set the output of the voltage reference used in step 2 to the 
value shown in Table 2. Adjust the gain trimming potentio- 
meter so that the output code flickers equally between 1111 
1111 1110 and 1111 1111 1111 for (pin 18) tied high or be- 
tween 0000 0000 0001 and 0000 0000 0000 for (pin 18) tied 
low. 


4. To confirm proper operation of the device, vary the precision 


reference voltage source to obtain the output coding listed 
in Table 4. 


NOTE: NOT DRAWN TO SCALE 


START 
CONVERT 200 nSec MINIMUM 
+ 465 nSec ACQUISITION TIME (SINUSOIDAL INPUT) 
—<— Conversion Time _——>} 


EOC 


+20 nSec. MINIMUM 
35 nSec. MAXIMUM 
; 10 nSec. MINIMUM 
25 nSec MAXIMUM 


30 nSec MINIMUM 


INTERNAL S/H 


——1300 nSec. MINIMUM ———>| \ 
-—¢— 20 nSec. MAXIMUM 
OUTPUT DATA KX Data N Valid 


ENABLE Enabled Data N-1 Valid 10 nSec, MAXIMUM—®| x= Enabled Data N Valid 
—>| —10 nSec. MAXIMUM 


INVALID. 
DATA 


Figure 2. ADS-111 Timing Diagram 
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Table 4. Output Coding 
STRAIGHT BIN. COMP. BINARY 


INPUT RANGE] ynipoLaR OUTPUT CODING BIPOLAR INPUT 


0 to +10V MSB LSB | MSB Leelee RANGES 
+9.9976V | +FS -1 LSB} 1111 1111 1111 | 0000 0000 0000|+FS-1 LSB | +4.9976V 
+8.7500V. | 7/8 FS 4110 0000 0000 | 0001 1111 1111 | +3/4 FS +3.7500V 
+7.5000V | 3/4FS 4100 0000 0000 | 0011 1111 1111| 41/2 FS +2.5000V 


+5.0000V 1/2 FS 1000 0000 0000 | 0111 1111 1111] 0 0.0000V 
+2.5000V 1/4 FS 0100 0000 0000 |} 1011 1111 1111] -1/2 FS -2.5000V 
+1.2500V 1/8 FS 0010 0000 0000 | 1101 1111 1111] +3/4 FS -3.7500V 
+0.0024V 1 LSB 0000 0000 0001 | 1111 1111 1110] -FS + 1LSB -4.9976V 
0.0000V 0 0000 0000 0000 | 1111 1111 1111] -FS -5.0000V 


OFF. BINARY COMP. OFF. BIN. 


R2* 


To Pin 19 
of ADS-111 


BIT 1 (MSB) 

re SIGNAL 
bl INPUT 
BITS 

BIT6 GAIN 


Oo 6 
UNIPOLAR ©) HS) — eir7 ADJUST 
OPERATION BIT8 
BIT9 
BIT 10 
BIT 11 
BIT 12 (LSB) 5KQ 
EOC 


10KQ 


ZERO/OFFSET 
ADJUST 


ENABLE (1-12) 


BIPOLAR 


OPERATION *For the values of R1 and R2 see Table 3. 


Figure 3. Typical ADS-111 Connection Diagram Figure 4. Optional Calibration Circuit 


MECHANICAL DIMENSIONS 
INCHES (MM) 


0.800 MAX 
ire 0.190 MAX 
4,9 
— tt _s geen ORDERING INFORMATION 


(3.8) 
ple MODEL NUMBER OPERATING TEMP.RANGE SEAL 


ADS-111MC 0 °C to +70 °C Hermetic 
a | ADS-111MM -55 °C to +125 °C Hermetic 
1 1.310 MAX. ADS-111/883B -55 °C to +125 °C Hermetic 

BOTTOM| SPACES (33,3) ACCESSORY 


VIEW || At0.100 
| (2,5) ADS-EVAL1_ Evaluation Board (without ADS-111) 
5 A Receptacle for PC board mounting can be ordered 


through AMP Inc., Part # 3-331272-8 (Component 


0.600 NOTE: Pins have 0.025 Inch +0.01 Lead Socket), 24 required. 
(15,2) standoff from case. 
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FEATURES 


¢ 12-Bit resolution 

* Internal Sample/Hold 

¢ 1.0 MHz minimum throughput 
- Functionally complete 

¢ Small 24-pin DIP 

- Low-power, 1.3 Watts 

* Three-state output buffers 

¢ Samples to Nyquist 

- No missing codes 


GENERAL DESCRIPTION BIT 12 OUT (LSB) 
BIT 11 OUT 
BIT 10 OUT 
BIT 9 OUT 
BIT 8 OUT 
BIT 7 OUT 
BIT 6 OUT 
BIT 5 OUT 
BIT 4 OUT 
BIT 3 OUT 
BIT 2 OUT 


BIT 1 OUT (MSB) 


DATEL's ADS-112 is a 12-bit, functionally complete, sampling 
A/D converter that is packaged in a space-saving 24-pin ce- 
ramic DIP. A minimum throughput rate of 1.0 MHz is achieved 
while only dissipating 1.3 Watts. The ADS-112 digitizes signals 
up to Nyquist. 


Typical applications include spectrum, transient, vibration and 
waveform analysis. This device is also ideally suited for radar, 
sonar, video digitization, medical instrumentation and high- 
speed data acquisition systems. 


+5V 
DIGITAL GROUND 
EOC 


START CONVERT 
ENABLE (1-12) 
COMP BIN 
ANALOG INPUT 
BIPOLAR 

+10V REF 

+15V 
ANALOG.GROUND. 
-15V 


ADS-112 
12-Bit, 1.0 MHz Low-Power 
Sampling A/D Converter 


+10V REF 21 


DIGITAL 


BIPOLAR 20 


ANALOG 19 
INPUT 


LOGIC 


COMP. 
BIN 


START 
CONV. 


EOC 


14 
DIG. GND. 


23 
ANA GND. 


24 


+15V -15V 


For Immediate Assistance, Dial 1-800-233-2765 


3-STATE 
OUTPUT 
REGISTER 


Noh aADAN ®@ © 


ENABLE (1-12) 
BIT 1 (MSB) 
BIT 2 

BIT3 

BIT 4 

BITS 

BIT6 

BIT7 

BITS 

BIT9 

BIT 10 

BIT 11 


BIT 12 (LSB) 
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ADS-11 


ABSOLUTE MAXIMUM RATINGS 
PARAMETERS LIMITS UNITS 
+15V Supply (Pin 22) 0 to +18 Volts de 


-15V Supply (Pin 24) Oto -18 Volts de 
+5V Supply (Pin 13) -0.5 to +7.0 Volts de 


Digital Inputs 

(Pins 16, 17, 18) 
Analog Input (Pin 19) 
Lead Temp. (10 Sec.) 300 max °C 


-0.3 to +6.0 Volts de 
-15 to +15 Volts de 


FUNCTIONAL SPECIFICATIONS 


Apply over the operating temperature range and at +15V dc 
and +5V dc unless otherwise specified. 


[ANALOG INPUTS [win | typ. | max | unmrs_| 


Input Voltage Range 
ADS-112 Volts de 
(See Table 4 also) Volts de 

Input Impedance K Ohms 

Input Capacitance pf 

DIGITAL INPUTS 

Logic Levels 
Logic "1" Volts de 
Logic. "0" . Volts de 
Logic Loading "1" pA 
Logic Loading "0" “ nA 

A/D PERFORMANCE 


No Missing Codes 
(12 Bits; fin=500 KHz) 


Integral Non-Linearity 

+25 °C 

0 °C to +70 °C 

-55 C to +125 °C 
Differential Non-Linearity 

+25 °C 

0 °C to +70 °C 

-55 C to +125 °C 
Full Scale Absolute 
Accuracy 

+25 °C 

0°C to +70 °C 

-55 C to +125 °C 
Unipolar Zero Error, 

+25 °C (See Tech Note 1) 
Unipolar Zero Tempco. 
Bipolar Zero Error, 

+25 °C (See Tech Note 1) 
Bipolar Zero Tempco 
Bipolar Offset Error, 

+25 °C (See Tech Note 1) 
Bipolar Offset Tempco 
Gain Error, +25 °C 

(See Tech Note 1) 
Gain Tempco 
Logic Levels 

Logic "1" 

Logic "0" 

Logic Loading "1" 

Logic Loading "0" 
Internal Reference 
Voltage, +25 °C 
Drift. 
External Current 


Resolution 
Output Coding 
(Pin 18 Hi) Straight binary/offset binary 
(Pin 18 Low) Complementary binary 
Complementary offset binary 


DYNAMIC PERFORMANCE 


In-Band Harmonics (-0.5 dB) 

DC to 100 KHz 

100 KHz to 500 KHz 
Total Harm. Distort. (-0.5 dB) 

DC to 100 KHz 

100 KHz to 500 KHz 
Signal-to-Noise Ratio 

(w/o distort., -0.5 dB) 

DC to 100 KHz 

100KHz to 500 KHz 
Signal-to-Noise Ratio 

(& distort., -0.5 dB) 

DC to 100 KHz 

100 KHz to 500 KHz 
Effective Bits, -0.5 dB 

DC to 100 KHz 

100 KHz to 500 KHz 
Two-Tone Intermodulation 
Distort. (fin = 75 KHz, 

105 KHz, Fs = 1 MHz, -7 dB 
Two-Tone Intermodulation 
Distort. (fin = 480 KHz, 

490 KHz, Fs'= 1 MHz, -0.5 dB) 
Input Bandwidth 

Small Signal (-20 dB input) 

Full Power (0 dB input) 
Slew Rate 
Aperture Delay Time 
Effect. Aperture Delay Time 
Aperture Uncertainty (Jitter) 

(RMS) 


Overvoltage Recovery Time 
S/H Acquisition Time 
(Transient Recovery Time) 
+ 25°C 
0°C to +70 °C 
-55 C to +125 °C 
Conversion Rate 


0°C to +70 °C. 
-55 C to +125 °C 


Power Supply Range 
+15V de Supply i i s Volts de 
-15V-de Supply 14: -15. -15. Volts de 
+5V de Supply k . . Volts de 
Power Supply Current 
+15V de Supply 
-15V de Supply 
+5V de Supply + 
Power Dissipation 
Power Supply Rejection 


PHYSICAL/ENVIRONMENTAL 


°C 


24-pin hermetic sealed, ceramic DIP 
0.42 ounces (12 grams) 


® For +12V, +5V operation, contact DATEL 
@ +5V power usage at 1 TTL logic loading per data output bit. 
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ADS-112 


TECHNICAL NOTES 


1. Applications which are unaffected by endpoint errors or re- 
move them through software will use the typical connections 
shown in Figure 3. Remove system errors or adjust the 
small initial errors of the ADS-112 to zero using the optional 
external circuitry shown in Figure 4. The external adjust- 
ment circuit has no affect on the throughput rate. 


2. Rated performance requires using good high-frequency cir- 
cuit board layout techniques. The analog and digital ground 
are connected internally. Avoid ground-related problems by 
connecting the digital and analog ground to one point, the 
ground plane beneath the converter. Due to the inductance 
and resistance of the power supply return paths, return the 
analog and digital ground separately to the power supplies. 


3. Bypass the analog and digital supplies and the +10V refer- 
ence (pin 21) to ground with a 4.7uF, 25V tantalum electro- 
lytic capacitor in parallel with a 0.1 uF ceramic capacitor. 
Bypass the +10V reference (pin 21) to analog ground (pin 
23). 


4. Obtain straight binary/offset binary output coding by tying 

(pin 18) to +5V dc or leaving it open. The device 

has an internal pull-up resistor on. this pin. To obtain com- 

plementary binary or complementary offset binary output 

coding, tie pin 18 to ground. The pin 18 signal is compatible 

to CMOS/TTL logic levels for those users desiring logic con- 
trol of this function. 


5. To enable the three-state outputs, connect ENABLE (pin 17) 
to a logic "0" (low). To disable, connect pin 17 to a logic "1" 
(high). 


TIMING 
Figure 2 shows the relationship between the various input sig- 
nals. The timing shown applies over the operating temperature 


range and over the operating power supply range. These times 
are guaranteed by design. 


NOTE: NOT DRAWN TO SCALE 


START 1 ‘ 
CONVERT 50 nSec., +25 nSec. 


180 nSec max, Acquisition Time (Sinusoidal Input) 
ae —*—_ Conversion Time _——| 


30.nSec min 


10 nSee. min., 


INTERNAL S/ FL 25 nSec max 


be 35 nSec. max | 


OUTPUT DATA —<+— 800nSec. min. ———e> Data N Valid 
aus Enabled Data N-1 Valid 10 nSecmax.—=] Je Enabled Data N Valid 
>| Ke 10 nSec max 
INVALID x 
DATA 


Figure 2. ADS-112 Timing Diagram 
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CALIBRATION PROCEDURE 


ic 


Connect the converter per Figure 3, Figure 4, and Table 2 
for the appropriate full-scale range (FSR). Apply a pulse of 
150 nanoseconds to the START CONVERT input (pin 16) at 
a rate of 250 KHz. This rate is chosen to reduce the flicker if 
LED's are used on the outputs for calibration purposes. 


2. Zero Adjustments 


Apply a precision voltage reference source between the am- 
plifier's analog input and ground. Adjust the output of the 
reference source per Table 3. For unipolar, adjust the zero 
trimming potentiometer so that the output code flickers 
ee between 0000 0000 0000 and 0000 0000 0001 with 

BIN (pin 18) tied high (straight binary) or between 
1111 1111 1111 and 1111 1111 1110 with pin 18 tied low 
(complementary binary). 


For bipolar operation, adjust the potentiometer such that the 
code flickers equally between 1000 0000.0000 and 1000 
0000 0001 with pin 18 tied high (offset binary) or between 
0111 1111 11411 and 0111 1111 1110 with pin 18 tied low 
(complementary offset binary). 


3. Full-Scale Adjustment 


Set the output of the voltage reference used in step 2 to the 
value shown in Table 3. Adjust the gain trimming potentio- 
meter so that the output code flickers equally between 1111 
1111 1110 and 1111 1111 1111 for pin 18 tied high or be- 
tween 0000 0000 0001 and 0000 0000 000 for pin 18 tied 
low. 


To confirm proper operation of the device, vary the precision 
reference voltage source to obtain the output coding listed 
in Table 5. 


Table 2. Input Range Selection 


INPUT RANGE INPUT PIN TIE TOGETHER 


+5V de Pin 19 Pin 20 to Pin 21 
0 to+10V de Pin 19 Pin 20 to Ground 


Table 3. Zero and Gain Adjust 


ZERO ADJUST GAIN ADJUST 
+1/2 LSB +FS -11/2 LSB 


0 to +10V de +1.22mV de +9.9963V dc 
+5V de +1.22mVde +4.9963V de 


Table 4. Input Ranges 
(using external calibration) 


| npurrance |r| 2 | unr 


0 to +10V, +5V 2 2 
0 to +5V, +2.5V 2 6 
0 to +2.5V, +1.25V} 2 14 


ADS-112 


® DVAYIEL 


Table 6. Output Coding for Bipolar Operation 


INPUT RANGE| UNIPOLAR 


Oto+10V__|SCALE 
+9.9976V 


MSB 


0.0000V 


4.7F 


Fe 
0.1 pF] 0.1 pF 0.1 uF! 
22 23 24 13 14 
12 
ANALOG 11 BIT 1 (MSB) 
INPUT 10 ee 
@ BITS 
COMP BIT4 
+5V de IN 8 BITS 
ADS-112 7__ pire 
START 6 BIT7 
= CONVERT 5 
| T —-—— 4 Bits 
2 BIPOLAR INPUT sre 
BIT 10 
Pail 2 piri 
{ +10 V REF 1. giry2 (LSB) 
peeie.. Wes 13 — E06 
BIPOLAR if if ENABLE (1-12) 
OPERATION __ ————— 
UNIPOLAR 
OPERATION 
Figure 3. Typical ADS-112 Connection Diagram 


MECHANICAL DIMENSIONS 
INCHES (mm) 


0.800 MAX 
(20,3) 


0.190 MAX 


ee 9) 
0.150 MIN. 


0.010 x 0.018 
KOVAR Pins 


(3,8) 


1.310 MAX. 
SPACES (33,3) 


At 0.100 
(2,5) 


NOTE: Pins have 0.025 Inch +0.01 
standoff from case. 


1-8 


STRAIGHT. BIN. COMP. 


OUTPUT CODING BIPOLAR INPUT 
LSB | MSB LSB | SCALE RANGES 
0000 0000 0000 |+FS-1LSB | +4.9976V 


44114:1411 1111 


_. +8.7500V 1110 0000 0000 
* +7.5000V 1100 0000 0000 
+5.0000V 1000 0000 0000 
+2.5000V 0100 0000 0000 
+1.2500V 0010 0000 0000 
+0.0024V 0000 0000 0001 


0000 0000 0000 
OFF. BINARY 


DATEL, Inc. 11 Cabot Boulevard, Mansfield, 


BINARY 


0001 1111 1111 | +3/4 FS 
0011 1111 1111 | +1/2 FS 
011111111111 |0 

1011 1111 1111 | -1/2 FS 
1101 1111 1111 | -3/4 FS 
111111111110 |-FS+1 LSB 
1111 1111 1111 | -FS 


COMP. OFF. BIN. 


+3.7500V 
+2.5000V 
0.0000V 
-2.5000V 
-3.7500V 
-4.9976V 
-5.0000V 


R2° 


TO PIN 19 OF 
ADS-112 


GAIN 


5K 


* For values of Ri and R2, see Table 4 


Figure 4. Optional Calibration Circuit 


—— 


di edly Hd 13 tL 


H, mt co AR ALD A Wt wl By 
a ll vi YAM AC 


Figure 5. FFT Analysis of ADS-112 


ORDERING INFORMATION 


MODEL 
NUMBER 


OPERATING 

TEMP. RANGE SEAL 
ADS-112MC 
ADS-112MM 


0 °C to +70 °C 
-65 °C to +125 °C 


Hermetic 
Hermetic 


ACCESSORIES 


ADS-EVAL1 Evaluation board (without ADS-112) 


Receptacle for PC board mounting can be ordered through 
AMP Inc., Part # 3-331272-8 (Component Lead Socket), 
24 required. 


For availability of MIL-STD-883B versions, contact DATEL. 


MA 02048-1194/TEL (508) 339-3000/TLX 174388/FAX (508) 339-6356 


ADS-117 
[) DYE [L 12-Bit, 2.0 MHz, Low-Power 


Sampling A/D Converter 


PRELIMINARY PRODUCT DATA © 


PUES 
FEATURES 


¢ 12-Bit resolution 

+ Internal Sample/Hold 

¢ 2.0 MHz minimum throughput 
- Functionally complete 

¢ Small 24-pin DIP 

- Low-power, 1.4 Watts 

¢ Three-state output buffers 

» Samples to Nyquist 


INPUT/OUTPUT CONNECTIONS 
GENERAL DESCRIPTION 


DATEL's ADS-117 is a 12-bit, functionally complete, sampling 
A/D converter that is packaged in a space-saving 24-pin ce- 
ramic DIP. A minimum throughput rate of 2.0 MHz is achieved 
while only dissipating 1.4 Watts. The ADS-117 digitizes sig- 
nals up to Nyquist. 


BIT 12 OUT (LSB) +5V 

BIT 11 OUT DIGITAL GROUND 
BIT 10 OUT EOC 

BIT 9 OUT START CONVERT 
BIT 8 OUT ENABLE (1-12) 
BIT 7 OUT COMP BIN 

BIT 6 OUT ANALOG INPUT 
BIT 5 OUT BIPOLAR 

BIT 4 OUT +10V REF 

BIT 3 OUT +15V 

BIT 2 OUT ANALOG GROUND 


BIT 1 OUT (MSB) -15V 


cai sind 
MN AHCOMNDOARWON— 


+10V REF 21 17 ENABLE (1-12) 
2 BIT 1 (MSB) 
1 BIT2 
0 BIT3 
9 BIT4 
s 8 BITS 
E 7 BIT6 
: DIGITAL 3-STATE 6 BIT? 
CORRECTION OUTPUT 
BIPOLAR 20 LOGIC REGISTER 5 BITS 
ANALOG 19 . 4 BITS 
INPUT 
G 3 BIT 10 
COMP. \ 2 BIT11 
BIN 2 
START E 1 BIT 12 (LSB) 
CONV. AND R 
TIMING 
EOC 
8 14 22 23 24 
+5V DIG. GND. +15V ANA GND. -15V 
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ADS-117 


oe - 


ABSOLUTE MAXIMUM RATINGS 


PARAMETERS LIMITS 


UNITS 


+15V Supply (Pin 22) 
-15V Supply (Pin 24) 
+5V Supply (Pin 13) 


0to +18 
0 to -18 
-0.5 to +7.0 


Volts de 
Volts de 
Volts de 


Digital Inputs 

(Pins 16, 17, 18) 
Analog Input (Pin 19) 
Lead Temp. (10 Sec.) 


-0.3 to +6.0 
-15 to +15 
300 max 


Volts de 


FUNCTIONAL SPECIFICATIONS 
Apply over the operating temperature range and at +15V dc 
and +5V dc unless otherwise specified. 


RALOGNEUTS PNT TYR [WAR ONT 


Input Voltage Range 
ADS-117 6 Volts de 
(See Table 2 also) Oto +10 Volts de 
Input Impedance 5.0 K Ohms 
Input Capacitance 6 pf 


DIGITAL INPUTS 


Logic Levels 
Logic "1" 
Logic "0" 
Logic Loading "1" 
Logic Loading "0" 


PERFORMANCE 


No Missing Codes 
(12 Bits; fin=1.0 MHz) 
Integral non-Linearity 

+25 C 

0 C to +70 °C 

-55C to +125 °C 
Differential Non-Linearity 

+25 °C 

0C to +70 °C 

-55 C to +125 °C 
Full Scale Absolute 
Accuracy (see Tech Note 1) 

+25 °C 

0 to +70 °C 

-55 C to +125 °C 
Unipolar Zero Error, 

+25 °C (See Tech Note 1) 
Unipolar Zero Tempco. 
Bipolar Zero Error, 

+25 °C (See Tech Note 1) 
Bipolar Zero Tempco 
Bipolar Offset Error, 

+25 °C (See Tech Note 1) 
Bipolar Offset Tempco 
Gain Error, +25 °C 

(See Tech Note 1) 
Gain Tempco 


- Volts de 
0.8 Volts de 

5 pA 
-200 pA 


Over the Operating Temp. Range. 


Internal Reference 
Voltage, +25 °C 


+9.98 +10.0 +10.02 | Volts de 
= s5 +30 ppm/ °C 
= - 15 mA 


Drift. 

External Current 
Resolution 12 Bits 
Output Coding 2 
(Pin 18 Hi) 
(Pin 18 Low) 


Straight bin./offset bin. 
Comp. bin./Comp. offset bin. 


Logic Loading “1" 
Logic Loading "0" 


In-Band Harmonics (-0.5 dB) 

DC to 100 KHz 

100 KHz to 500 KHz 

500 KHz to 1 MHz 
Total Harm. Distort. (-0.5 dB) 

DC to 100 KHz 

100 KHz to 500 KHz 

500 KHz to 100 MHz 
Signal-to-Noise Ratio 

(w/o distort., -0.5 dB) 

DC to 100 KHz 

100KHz to 500 KHz 

500 KHz to 1 MHz 
Signal-to-Noise Ratio 

& distort., -0.5 dB 

DC to 100 KHz 

100 KHz to 500 KHz 

500 KHz to 1 MHz 
Effective Bits, -0.5 dB 

DC to 100 KHz 

100 KHz to 500 KHz 

500 KHz to 1 MHz 
Two-Tone Intermodulation 
Distort. (fin = 75 KHz, 

105 KHz, Fs = 1 MHz, -7 dB 
Two-Tone Intermodulation 
Distort. (fin = 970 KHz, 

990 KHz, Fs = 2 MHz, -0.5 dB) 
Input Bandwidth 

Small Signal (-20 dB input) 

Full Power (0 dB input) 
Feedthrough (1 MHz) 
Slew Rate 


very 
S/H Acquisition Time to 0.01%FS 
+ 25°C 
0 to +70 °C 
-55 C to +125 °C 
Conversion Rate -55C to +125 °C 


POWER REQUIREMENTS 


Power Supply Range @ 
+15V de Supply 


+15V de Supply 

-15V de Supply 

+5V dc Supply @ 
Power Dissipation 
Power Supply Rejection 
PHYSICAL/ENVIRONMENTAL 
Operating Temperature 
Range, case 

-MC 

-MM 
Storage Temperature 
Range 


Package Type 
Weight 


24-pin hermetic sealed, ceramic DIP 
0.42 ounces (12 grams) 


® For +12V, +5V operation, contact DATEL 
® +5V power usage at 1 TTL logic loading per data output bit. 
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move them through software will use the typical connections 
shown in Figure 3. Remove system errors or adjust the 
small initial errors of the ADS-117 to zero using the optional 
external circuitry shown in Figure 4. The external adjust- 
ment circuit has no affect on the throughput rate. 


2. Rated performance requires using good high-frequency cir- 
cuit board layout techniques. The analog and digital 
grounds are connected internally. Avoid ground-related 
problems by connecting the digital and analog grounds to 
one point, the ground plane beneath the converter. Due to 
the inductance and resistance of the power supply return 
paths, return the analog and digital ground separately to the 
power supplies. 


3. Bypass the analog and digital supplies and the +10V refer- 
ence (pin 21) to ground with a 4.7 uF, 25V tantalum electro- 
lytic capacitor in parallel with a 0.1 uF ceramic capacitor. 
Bypass the +10V reference (pin 21) to analog ground (pin 
23). 


4. Obtain straight binary/offset binary output coding by tying 
COMP BIN (pin 18) to +5V dc or leaving it open. The de- 
vice has an internal pull-up resistor on this pin. To obtain 
complementary binary or complementary offset binary out- 
put coding, tie pin 18 to ground. The pin 18 signal is com- 
patible to CMOS/TTL logic levels for those users desiring 
logic control of this function. 


5. To enable the three-state outputs, connect ENABLE (pin 17) 
to a logic "0" (low). To disable, connect pin 17 to a logic "1" 
(high). 


6. To meet the guaranteed conversion rate, a maximum start 
convert pulse is specified. A wider start convert pulse will 
result in slower conversion rates. 


Figure 2 shows the relationship between the various input 
signals. The timing shown applies over the operating tem- 
perature range and over the operating power supply range. 
These times are guaranteed by design. 


CALIBRATION PROCEDURE 


1. Connect the converter per Figure 3, Figure 4, and Table 2 
for the appropriate full-scale range (FSR). Apply a pulse of 
150 nanoseconds to the START CONVERT input (pin 16) at 


2. Zero Adjustments 

Apply a precision voltage reference source between the am- 
plifier's analog input and ground. Adjust the output of the 
reference source per Table 1. For unipolar, adjust the zero 
trimming potentiometer so that the output code flickers 
equally between 0000 0000 0000 and 0000 0000 0001 with 
the pin 18 tied high (straight binary) or between 1111 1111 
1111 and 1111 1111 1110 with the pin 18 tied low (comple- 
mentary binary). 


For bipolar operation, adjust the potentiometer such that the 
code flickers equally between 1000 0000 0000 and 1000 
0000 0001 with pin 18 tied high (offset binary) or between 
0111 1111 1111 and 0111 1111 1110 with pin 18 tied low 
(complementary offset binary). 


3. Full-Scale Adjustment 
Set the output of the voltage reference used in step 2 to the 
value shown in Table 1. Adjust the gain trimming potentio- 
meter so that the output code flickers equally between 1111 
1111 1110 and 1111 1111 1111 for pin 18 tied high or be- 
tween 0000 0000 0001 and 0000 0000 0000 for pin 18 tied 
low. 


4. To confirm proper operation of the device, vary the precision 
reference voltage source to obtain the output coding listed 
in Table 3. 


Table 1. Zero and Gain Adjust 


ZERO ADJUST GAIN ADJUST 
+ 1/2 LSB +FS - 11/2 LSB 


0 to +10V de 
+5V de 


+1.22mV de +9.9963V de 
+1.22mvV de +4.9963V dc 
Table 2. Input Ranges (using external calibration) 


| iwpurRaNGe | Ai | pa | UNIT 


0 to +10V, +5V 
0 to +5V, +2.5V 
0 to +2.5V, +1.25V 


Table 3. Output Coding 
STRAIGHT BIN. COMP. BINARY 


UNIPOLAR | INPUT RANGES, V dc OUTPUT CODING 
SCALE 0 to +10V MSB 


+FS -1 LSB 
7/8 FS 
3/4 FS 


+9.9976V 
+8.7500V 
+7.5000V 
+5.0000V 
2.5000V 
1.2500V 
0.0024V 


1/2 FS 
1/4 FS 
1/8 FS 
1 LSB 
0 0.0000V 
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LSB | MSB 
191111111111 
1110 0000 0000 
1100 0000 0000 
1000 0000 0000 
0100 0000 0000 
0010 0000 0000 
0000 0000 0001 
0000 0000 0000 


OFF. BINARY 


LSB +5V de SCALE 
+4.9976V +FS -1 LSB 
+3.7500V +3/4 FS 
+2.5000V +1/2 FS 
0.0000V 0) 

-2.5000V -1/2 FS 
-3.7500V -3/4 FS 
-4.9976V -FS +1 LSB 
-5.0000V -FS 


0000 0000 0000 
0001 11111111 
0011 11111111 
Oa VA litt 
101111111111 
VIOU 11409 14\11 
1111 1111 1110 
ATU 


COMP. OFF. BIN. 


i 
ANALOG | 
INPUT 1 NO 


ITE: Not Drawn To Scale 


START 50 nSec., +20 nSec. 
CONVERT 
| 
' (ly) 
ay 450 nSec max. Acquisition Time, +25 °C 
ul | |<— Conversion Time 
EOC i | 
20 nSec. min., 35 nSec. max. 
60 nSec min 
= 10 nSec. min., a! 
INTERNAL S/H 25nSec max 1 


lq— 20 nSec. max. i 


Enabled Data N-1 Valid 10 nSec max—g| jx Enabled Data N Valid 
>| /e— 10 Sec. max. 


ENABLE 


INVALID 
DATA 


Figure 2. ADS-117 Timing Diagram 


Reaates BIT 1 (MSB) 
IT 2 
INPUT eB 
BIT3 
BIT 4 
45V de BITS 
ADS-117 BIT 6 
START eke 
CONVERT s 
> Sa BIT9 
BIT 10 
zo 20 |} BIPOLAR aia 
| | | 4 INPUT BIT 12 
21 21 | +10V REF Foc 
_— + 
| (ie big ENABLE (1-12) 
sinerantn All te iF 
OPERATION | | 
UNIPOLAR 
OPERATION 


Figure 3. Typical ADS-117 Connection Diagram 


MECHANICAL DIMENSIONS 
INCHES (MM) 


0.800 MAX 
(20,3) 


0.190 MAX 


(4,9) 
0.150 MIN. 


0.010.x 0.018 (3,8) 
KOVAR Pins 


ADS-EVAL1 


1.310 MAX. 


NOTE: Pins have 0.025 Inch +0.01 
standoff from case. 


MODEL 
NUMBER 


ADS-117MC 
ADS-117MM 


R2* 


*For Values of R1 
and R2 refer to 
Table 2. 


SIGNAL 


°. 
INPUT TO PIN 19 


OF 
ADS-117 


ZERO/OFFSET 
ADJUST 


Figure 4. Optional Calibration Circuit 


S88s8s 885 0G 


0.2 03 0.4 05 O06 07 08 0.9 


Figure 5. FFT Analysis of ADS-117 


ORDERING INFORMATION 


OPERATING 
TEMP, RANGE SEAL 
Hermetic 
Hermetic 


0 °C to +70 °C 
-65 °C to +125 °C 


Evaluation board (without ADS-117) 


Receptacle for PC board mounting can be ordered 
(33,3) through AMP Inc., Part # 3-331272-8 (Component Lead 
Socket), 24 required. 


For availability of MIL-STD-883 versions of the ADS-117, 
contact DATEL. 
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ADS-118 
1) YATE [L 12-Bit, 5.0 MHz, Low-Power 


PRELIMINARY PRODUCT DATA ‘Sampling A/D Converter 


EEE ORR ot nonin: 


FEATURES 


* 12-Bit resolution 

- Internal Sample/Hold 

¢ 5.0 MHz minimum throughput 
- Functionally complete 

* Small 24-pin DIP 

+ Low-power, 2.3 Watts 

+ Three-state output buffers 

- Samples to Nyquist 


GENERAL DESCRIPTION 

DATEL's ADS-118 is a 12-bit, functionally complete, sampling 

A/D converter that is packaged in a space-saving 24-pin ce- BIT 12 OUT (LSB) +5V 

ramic DIP. A minimum throughput rate of 5.0 MHz is achieved BIT 11 OUT DIGITAL GROUND 


i issipati 5 iaiti ia- BIT 10 OUT EOC 
vated Nae yas 2.3 Watts. The ADS-118 digitizes sig BiToOUT Oe. 


BIT 8 OUT ENABLE (1-12) 

BIT 7 OUT COMP BIN 

BIT 6 OUT ANALOG INPUT 
BIT 5 OUT -5V 

BIT 4 OUT +10V REF 

BIT 3 OUT +15V 

BIT 2 OUT ANALOG GROUND 


BIT 1 OUT (MSB) -15V 


+10V REF 21 17 ENABLE (1-12) 
12 BIT 1 (MSB) 
41 BIT2 
10 BITS 
9 BIT4 
8 BITS 
7 BIT6 
DIGITAL 3-STATE 
CORRECTION OUTPUT emir: 
LOGIC REGISTER 5 BIT8 
ANALOG 19 4 BITS 
INP 3 BIT 10 
<a 2 BIT11 
coMr. 18 s 
BIN : 
START E 1 BIT 12(LSB) 
conv. 16 R 
EOC 815 


13 14 20 22 23 24 
+5V DIG. GND. -5V +15V ANA GND. -15V 


For Immediate Assistance, Dial 1-800-233-2765 1-13 


ADS-118 


ABSOLUTE MAXIMUM RATINGS 
LIMITS 


UNITS 


PARAMETERS 


Volts de 
Volts de 
Volts de 
Volts dc 


+15V Supply (Pin 22) 
-15V Supply (Pin 24) 
+5V Supply (Pin 13) 


0 to +18 
Oto -18 
-0.5 to +7.0 
+5V Supply (Pin 20) +0.5°to, -7.0 

Digital Inputs 

(Pins 16, 17, 18) 
Analog Input (Pin 19) 
Lead Temp. (10 Sec.) 


-0.3 to +6.0 Volts de 
-15 to +15 Volts de 
300 max °¢ 


FUNCTIONAL SPECIFICATIONS 
Apply over the operating temperature range and at +15V dc 
and +5V dc unless otherwise specified. 


ANALOG INPUTS 


Input Voltage Range 
ADS-118 
(See Table 4 also) 
Input Impedance 
Input Capacitance 


DIGITAL INPUTS 


Logic Levels 
Logic "1" 
Logic "0" 
Logic Loading "1" 
Logic Loading "0" 


PERFORMANCE 


No Missing Codes 
(12 Bits; fIN = 2.5 MHz) 


Volts de 
Volts de 
M Ohms 


Integral Non-Lin., fIN = 2.5 MHz 
+25 
0 to +70 °C 
-55 to +125 °C 
Diff.Non-Lin., fIN = 2.5 MHz 
+25 °C 
0 to +70 °C 
-55 to +125 °C 
Full Scale Absolute 
Accuracy (See Technical Note 1) 
+25 °C 
0 to +70 °C 
-55 to +125 °C 
Unipolar Zero Error, 
+25 °C (See Tech Note 1) 
Unipolar Zero Tempco. 
Bipolar Zero Error, 
+25 °C (See Tech Note 1) 
Bipolar Zero Tempco 
Bipolar Offset Error, 
+25 °C (See Tech Note 1) 
Bipolar Offset Tempco 
Gain Error, +25 °C 
(See Tech Note 1) 
Gain Tempco 


Logic Levis 
Logic "1" 
Logic "0" 
Logic Loading "1" 


Logic Loading "0" 
Internal Reference 
Voltage, +25 °C 

Drift. 

External Current 


12 Bits 


(Pin 18 Hi) 
(Pin 18 Low) 


Straight binary/offset binary 
Complementary binary 
Complementary offset binary 


In-Band (-0.5 dB) 

DC to 500 KHz 

500 KHz to 1.0 MHz 

1.0 MHz to2.5 MHz 
Total Harm. Distort. (-0.5 dB) 

OC to 500 KHz 

500 KHz to 1.0 MHz 

1.0 MHz to 2.5 MHz 
Signal-to-Noise Ratio 

(w/o distort, -0.5 dB) 

DC to 500 KHz 

500KHz to 1.0 MHz 

1.0 MHz to 2.5 MHz 
Signal-to-Noise Ratio 

with distortion, -0.5 dB 

DC to 500 KHz 

500 KHz to 1.0 MHz 

1.0 MHz to 2.5 MHz 
Effective Bits, -0.5 dB 

DC to 500 KHz 

500 KHz to 1.0 MHz 

1.0 MHz to 2.5 MHz 
Two-Tone Intermodulation 
Distort. (fIN = 75 KHz, 

105 KHz, Fs = 5 MHz, -7 dB 
Two-Tone Intermodulation 
Distort. (fIN = 2.3 KHz, 

2.5 MHz, Fs = 5 MHz, -0.5 dB) 
Input Bandwidth 

Small Signal (-20 dB input) 

Full Power (0 dB input) 
Slew Rate 
Aperture Delay Time 
Effect. Aperture Delay Time 
Aperture Uncertainty (Jitter) 

(RMS) 

(peak) 

Overvoltage Recovery Time 
S/H Acquisition Time to 0.01% 

(Transient Recovery Time) 

+25 °C 

Oto +70°C 

-55 to +125 °C. 


POWER REQUIREMENTS 


Power Supply Range © 
+15V de Supply 
-15V de Supply 
+5V de Supply 
-5V de Supply 

Power Supply Current 
+15V de Supply 
-15V de Supply 
+5V de Supply @ 

-5 V de Supply 

Power Dissipation 

Power Supply Re 


PHYSICAL/ENVIRONMENT 
Operating Temperature Range 
-MC 


Volts de 
Volts de 
Volts de 


-MM 
Storage Temperature Range 
Type 


Package 
Weight 


® For +12V, +5V operation, contact DATEL 
@ +5V power usage at 1 TTL logic loading per data output bit. 


1-14 DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194/TEL (508) 339-3000/TLX 174388/FAX (508) 339-6356 


S DAWEL 
TECHNICAL NOTES 


1. Applications which are unaffected by endpoint errors or re- 
move them through software will use the typical connections 
shown in Figure 3. Remove system errors or adjust the 
small initial errors of the ADS-118 to zero using the optional 
external circuitry shown in Figures 4a and 4b. The external 
adjustment circuit has no affect on the throughput rate. 


2. Rated performance requires using good high-frequency cir- 
cuit board layout techniques. The analog and digital 
grounds are connected internally. Avoid ground-related 
problems by connecting the digital and analog grounds to 
one point, the ground plane_beneath the converter. Due to 
the inductance and*resistance of the power supply return 
paths, return the analog and digital ground separately to the 
power supplies. 


3. Bypass the analog and digital supplies and the +10V refer- 
ence’(pin 21) to ground with a 4.7 uF, 25V tantalum electro- 
lytic capacitor in parallel with a 0.1 uF ceramic capacitor. 
Bypass the +10V reference (pin 21) to analog ground (pin 
23). 


4. Obtain straight binary/offset binary output coding by tying 
COMP BIN (pin 18) to +5V dc open. To obtain complemen- 
tary binary or complementary offset binary output coding, tie 
pin 18 to ground. The pin 18 signal is compatible with 
CMOS/TTL logic levels for those users desiring logic control 
of this function. 


5. To enable the three-state outputs, connect ENABLE (pin 17) 
to a logic "0" (low). To disable, connect pin 17 to a logic "1" 
(high). 


6. Figure 2 shows the relationship between the various input 
signals. The timing shown applies over the operating tem- 
perature range and over the operating power supply range. 
These times are guaranteed by design. 


START 
CONVERT 
I 
EOC 7 
| 
| 
f 10 nSec. min., 
S 25 nSec max 
INTERNAL S/H 


-} be— 10nSec. max. 


oureurpara [XDX[=—— sortie min ——= XXX] va 


ENABLE 


® >| /e— 10 nSec. max. 
NOTE: A wider stat at 
convert pulse will 
result in slower 
conversion rates. 


For Immediate Assistance, Dial 1-800-233-2765 


CALIBRATION PROCEDURE 


50 nSec max. Acquisition Time 
' |<— Conversion Time 


1. Connect the converter per Figure 3 and Figure 4 for the ap- 
propriate full-scale range (FSR). Apply a pulse of 45 nano- 
seconds to the START CONVERT input (pin 16) at a rate of 
250 KHz. This rate is chosen to reduce flicker if LED's are 
used on the outputs for calibration purposes. 


2. Zero Adjustments 
Apply a precision voltage reference source between the am- 
plifier's analog input and ground. Adjust the output of the 
reference source per Table 1 for bipolar zero adjustment 
(zero +1/2 LSB). 


For bipolar operation, adjust the potentiometer such that the 
code flickers equally between 1000 0000 0000 and 1000 
0000 0001 with COMP BIN (pin 18) tied high (offset binary) 
or between 0111 1111 1111 and 0111 1111 1110 with 
COMP BIN (pin 18) tied low (complementary offset binary). 


3. Full-Scale Adjustment 

Set the output of the voltage reference used in step 2 to the 
value shown in Table 1 for the bipolar gain adjustment (+FS 
-1 1/2 LSB). Adjust the gain trimming potentiometer so that 
the output code flickers equally between 1111 1111 1110 
and 1111 1111 1111 for COMP BIN (pin 18) tied high or be- 
tween 0000 0000 0001 and 0000 0000 0000 for COMP BIN 
(pin 18) tied low. 


4. To confirm proper operation of the device, vary the precision 
reference voltage source to obtain the output coding listed 
in Table 2. 
Table 1. Zero and Gain Adjust, Bipolar Operation 
ZERO ADJUST GAIN ADJUST 
0+1/2LSB | +FS-11/2LSB 
+244uV de +0.99926V dc 


10 nSec. min., 25 nSec.max. | 


20 nSec min. 


ig 2 


| Enabled Data N-1 Valid | 10 nSec max a |xe Enabled Data N Valid 


INVALID 
DATA 


Figure 2. ADS-118 Timing Diagram 


ADS-118 
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ADS-118 


Table 2. Output Coding for Bipolar Operation 


BIPOLAR 
SCALE 


INPUT RANGE 
(Volts dc) 
HV 


+FS -1 LSB 
+3/4 FS +0.7500V 
+1/2 FS +0.5000V 
0 0.0000V 

-1/2 FS -0.5000V 
-3/4 FS -0.7500V 
-FS +1 LSB -0.99952V 
-FS -1.0000V 


+0.99952V 


OUTPUT CODING 
OFFSET BINARY 
MSB LSB 


TAP Ga 
1110 0000 0000 
1100 0000 0000 
1000 0000 0000 
0100 0000 0000 
0010 0000 0000 
0000 0000 0001 
0000 0000 0000 


OFFSET ADJUST 


COMP. OFFSET BINARY A or Rae 
MSB LSB ANALOGS. fy ADS-118 
50Q 
0000 0000 0000 IN 
ADJUST 1K 


0001 1111 1111 
0011 1111 1111 
014111111111 
101111111111 
1101 11111111 
1111 1111 1110 
111111111111 


Figure 4a. Optional Bipolar 
Calibration Circuit 


10K 1K 
+10V REF. 
OFFSET ADJUST 
TOPIN 19 
R Oo OF 
ANALOG, ADS-118 


INPUT 4 L 
502 


GAIN 
ADJUST 1K 


Figure 4b. Optional Unipolar 
Calibration Circuit 


BIT 1 (MSB) 


ANALOG 
input © BIT2 
BIT3 6B 
+5V de BIT 4 0 
BITS 76 
BIT6 
START 
CONVERT ADS-118 BIT7 20 
BITS 30 
BITS 40 
BIT 10 4 
BIT 11 
BIT 12 60 
+10V REF EOC 70 
: ENABLE (1-12) a 
0.4 pF J Li pF 
is . Z v 0 0.5 1.0 15 2.0 
Figure 3. Typical ADS-118 Connection Diagram MHz 


MECHANICAL DIMENSIONS 
INCHES (MM) 


0.800 MAX 
(20,3) 


0.010 x 0.018 
KOVAR Pins 


0.190 MAX 


(4,9) 
0.150 MIN. 


(3,8) 


NOTE: Pins have 0.025 Inch +0.01 
standoff from case. 


Figure 5. FFT Analysis of ADS-118 


ORDERING INFORMATION 


MODEL 
NUMBER 


OPERATING 
TEMP. RANGE SEAL 
ADS-118MC 0 °C to +70 °C Hermetic 


ADS-118MM -55 °C to +125 °C Hermetic 
ADS-EVAL2 Evaluation Board (without ADS-118) 
Receptacle for PC board mounting can be ordered through 


AMP Inc., Part # 3-331272-8 (Component Lead Socket), 
24 required. 


For availability of MIL-STD-883 versions of the ADS-118, 
contact DATEL. 
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ADVANCED PRODUCT DATA 


tlle) ede i 


FEATURES 


° 12-Bit resolution 

¢ Internal Sample/Hold amplifier 
¢ 20 MHz minimum throughput 
* Samples up to Nyquist 

¢ Functionally Complete 

+ Small 40-pin DIP 

- Low-power, 4.2 Watts 

¢ Three-State output buffers 

* High input bandwidth 

¢ Overflow pin 


GENERAL DESCRIPTION 


ren [nerion [Pw 


INPUT/OUTPUT CONNECTIONS 


DATEL's ADS-120 is a 12-bit, functionally complete, sampling 
A/D converter packaged in a small 40-pin DIP. A 20 MHz min- 
imum throughput rate in digitizing sinusoidal signals is 


achieved while only dissipating 4.2 Watts. 


The ADS-120 is offered in the commercial 0 to +70 °C and mil- 


itary -55 to +125 °C operating temperature range. 
APPLICATIONS 


* Spectrum analysis 

- Imaging 

¢ Radar 

- Medical Instrumentation 

- High-speed Data Acquisition Systems 


OMONOABRWN— 


FUNCTION 
+15V 40 | DIGITAL GROUND 
-15V COMP BIN 
ANALOG GROUND ENABLE 
ANALOG -5V DATA READY 
ANALOG +5V DIGITAL +5V 
ANALOG INPUT START CONVERT 
S/H OUT OVERFLOW 
DIGITAL +5V BIT 1 (MSB) 
DIGITAL GROUND BIT 2 OUT 
DIGITAL -5V BIT 3 OUT 
OFFSET ADJUST BIT 4 OUT 
ANALOG +5V BIT 5 OUT 
ANALOG GROUND BIT 6 OUT 
ANALOG -5V DIGITAL GROUND 
GAIN ADJUST BIT 7 OUT 
+10V REFERENCE BIT 8 OUT 
+15V SUPPLY BIT 9 OUT 
ANALOG -5V BIT 10 OUT 
ANALOG GROUND BIT 11 OUT 
ANALOG +5V BIT 12 OUT (LSB) 


ANALOG IN 


PROPRIETARY 


GAIN 
ADJUST 


+10V 
REF 


+15V -15V 


For Immediate Assistance, Dial 1-800-233-2765 


ANALOG -5V 


AGND 


OFFSET 


ADJUST DIGITAL -5V 


ANALOG +5V 


DGND DIGITAL +5V 


ENABLE 
21-26, 28-34 


12-Bit Output 
and Overflow 


COMP BIN 


DATA READY 


35 START 
CONVERT 


21, 22 
NO CONNECTION 


1-18 


Contact DATEL for up-to-date information on 
products covered by "Advanced" and 
"Preliminary" product data sheets. 


Dial 
1-800-233-2765 
for 
Applications Assistance 
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ADS-130 
12-Bit, 10 MHz 
Sampling A/D Converter 


» (VN 


FEATURES 


SAMPLING ALO 
ADS —130MC 
a 


MADE I WEA 


+ 12-Bit resolution 
- Internal Sample/Hold amplifier 


¢ 10 MHz minimum throughput 
* Samples up to Nyquist 

¢ Functionally Complete 

¢ Small 40-pin DIP 

- Low-power, 3.85 Watts 

- Three-State output buffers 

¢ High input bandwidth 

* Overflow pin 

¢ No missing codes 


ANALOG GROUND 
ANALOG -5V 
ANALOG +5V 
ANALOG INPUT 
S/H OUT 

DIGITAL +5V 
DIGITAL GROUND 
DIGITAL -5V 
OFFSET ADJUST 
ANALOG +5V 
ANALOG GROUND 
ANALOG -5V 

GAIN ADJUST 
+10V REFERENCE 
+15V SUPPLY 
ANALOG -5V 
ANALOG GROUND 
ANALOG +5V 


GENERAL DESCRIPTION 


DATEL's ADS-130 is a 12-bit, functionally complete, sampling 
A/D converter packaged in a small 40-pin DIP. A 10 MHz mini- 
mum throughput rate in digitizing sinusoidal signals is achieved 
while only dissipating 3.85 Watts. 


1 
2 
3 
4 
5 
6 
8 
S 


INPUT/OUTPUT CONNECTIONS 


DIGITAL GROUND 
COMP BIN 
ENABLE 

DATA READY 
DIGITAL +5V 
START CONVERT 
OVERFLOW 

BIT 1 (MSB) 

BIT 2 OUT 

BIT 3 OUT 

BIT 4 OUT 

BIT 5 OUT 

BIT 6 OUT 
DIGITAL GROUND 
BIT 7 OUT 

BIT 8 OUT 

BIT 9 OUT 

BIT 10 OUT 

BIT 11 OUT 

BIT 12 OUT (LSB) 


OFFSET 
OUT ADJUST DIGITAL -5V DGND 


ANALOG IN 


GAIN 
ADJUST 


REFERENCES 
+10V 
REF 


+15V -15V ANALOG -5V AGND ANALOG +5V 


For Immediate Assistance, Dial 1-800-233-2765 


12-Bit Output 


DATA READY 


START 
CONVERT 


ADS-130 


ABSOLUTE MAXIMUM RATINGS 


PARAMETERS LIMITS UNITS 


0 to +18 Volts de 
0 to -18 Volts de 
-0.5 to +7.0 Volts de 
+0.5 to -7.0 Volts de 


+15V Supply (Pin 1,17) 

-15V Supply (Pin 2) 

+5V Supply (Pin 5, 8,12,20,36) 
-5V Supply (Pin 4,10,14,18) 


Digital Inputs 

(Pins 35,38,39) -0.3 to +5.5 Volts de 
Analog Input (Pin 6) +5 Volts de 
Lead Temp. (10 Sec.) 300 °c 


FUNCTIONAL SPECIFICATIONS 


Apply over the operating temperature range and at +15V dc 
and +5V dc unless otherwise specified. 


Input Voltage Range 
Input Impedance 
Input Capacitance 
DIGITAL 

Logic Level "1" 
Logic Level "0" 
Logic Loading "1" 
Logic Loading "0" 


Resolution 
Output Coding 

(Pin 39 Hl) 

(Pin 39 Low) 
Logic Level "1" 
Logic Level "0" 
Logic Loading "1" 
Logic Loading "0" 
Internal VREF, (pin 16) 

+25 °C 

0 to +70 °C 

-55 to +125 °C 

External Current 


PERFORMANCE 


Int. Non-Lin., fin= 5.0 MHz 
+25 °C 
0 to +70 °C 
-55 to +125 °C 
Diff. Non-Lin., fin = 5.0 MHz 
+25 °C 
0 to +70 °C 
-55 to +125 °C 
Full Scale Absolute Accuracy 
+25 °C (Tech note 1) 
0 to +70 °C 
-55 to +125 °C 
Bipolar Zero Error, 
+25 °C (Tech note 1) 
0 to +70 °C 
-55 to +125 °C 
Bipolar Offset Error, 
+25 °C (Tech Note 1) 
0 to +70 °C 
-55 to +125 °C 
Gain Error, +25 °C 
(Tech Note 1) 
0 to +70 °C 
-55 to +125 °C 
No Missing Codes 
(12 Bits, at fin = 2.5 MHz) 
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Conversion Rate 


(Changing Inputs),+25 °C 
0 t0+70°C 
-55 to +125 °C 
Total Harm. Distort.(-0.5 dB) 
DC to 500 KHz 
500 KHz to 2.5 MHz 
2.5 MHz to 5 Mhz 
Signal-to-Noise Ratio 
(w/o distortion, -0.5 dB) 
DC to 500 KHz 
500 KHz to 2.5 MHz 
2.5 MHz to 5 Mhz 
Signal-to-Noise Ratio 
and Distortion (-0.5 dB) 
DC to 500 KHz 
500 KHz to 2.5 MHz 
2.5 MHz to 5 Mhz 
Spurious Free Dynamic Range 
DC to 500 KHz (-0.5 dB)@ 
500 KHz to 2.5 MHz 
2.5 MHz to 5 Mhz 
Effective Bits 
DC to 500 KHz 
500 KHz to 2.5 MHz 
2.5 MHz to 5 Mhz 
Two-tone Intermodulation 
Distortion ( fin =2.2 MHz, 
2.3 MHz, Fs = 8 MHz) 
Input Bandwidth 
Small Signal (-20 dB input) 
Full Power (0 dB input) 
Slew Rate 
Aperture Delay Time 
Aperture Uncertainty 
S/H Acquisition Time 
to 0.01% FS (2.5V step) 
+25 °C 
Oto +70 °C 
-55 to +125 °C 
Feedthrough Rejection 
2.5V step 
Overvoltage Recovery, +2.5 V 


POWER REQUIREMENTS 


Power Supply Range 
+15V de Supply (Vcc) 
-15V de Supply (Vee) 
+5V de Supply (Voo) 
-5V de Supppy (Vss) 
Power Supply Current 
+15V de Supply 
-15V de Supply 
+5V de Supply® 
~-5V de Supply 
Power Dissipation 
Power Supply Rejection 


HYSICAL/ENVIRONMENTAL 


0.56 oz. ( 16 grams) Max. 
40-Pin hermetic sealed, ceramic TDIP 


@ +5V power usage at 1 TTL logic loading per data output bit. 
@ The same specifications apply to Inband Harmonics. 


S DAMEL 


TECHNICAL NOTES 


1. Use external potentiometers to remove system errors or to 
reduce the small initial errors to zero. Use a 20K trimming 
potentiometer for gain adjustment with the wiper tied to pin 
15 (tie pin 15 to ANALOG GROUND for operation without 
adjustments). Use a 20K trimming potentiometer with the 
wiper tied to pin 11 for zero/offset adjustment (tie pin 11 to 
ANALOG GROUND for operation without adjustment). 


ie) 


. Rated performance requires using good high-frequency cir- 
cuit board layout techniques. Avoid ground-related prob- 
lems by connecting the digital and analog grounds to one 
point, the ground plane beneath the converter. 


In most cases, users will use a single +5V supply for both 
analog +5V and digital +5V (applicable for the -5V supply 
also). Should users have separate supplies the difference 
between the analog and digital supply should be within 
+100 mV to avoid performance degradation. 


Due to the inductance and resistance of the power supply 
return paths, return the analog and digital ground separately 
to the power supplies. This prevents contamination of the 
analog ground by noisy digital ground currents. 


3. Bypass all the analog and digital power supply pins with a 
2.2 uF, 25V tantalum electrolytic capacitor in parallel with a 
0.1 WF ceramic capacitor to their respective analog and digi- 
tal grounds. Use of chip capacitors is recommended. 


4. Obtain offset binary outputicoding by tying COMP BIN (pin 
39) to +5V de. To obtain complementary offset binary out- 
put coding, tie pin 39 to ground. The pin 39 signal is com- 
patible to CMOS/TTL logic levels for those users desiring 
logic control of this function. 


5. To obtain three-state outputs, connect the ENABLE pin (pin 
38) to a logic "1" (high). Otherwise, connect pin 38 to a logic 
"0" (low). 


6. The ADS-130 guarantees it's specified throughput rate over 
the temperature range when the START CONVERT pulse 


of 10 nS minimum, 90 nS maximum is provided at the speci-. 


fied rate. Start convert pulses greater than 90 nanoseconds 
will result in slower throughput rates. 


7. The ADS-130 is capable of digitizing sinusoidal input fre- 
quencies up to the Nyquist frequency. The acquisition time 
for pulse:or de level signals is 50 nS maximum over the 0 
to +70 °C temperature range. Acquisition time is 70 nSec. 
maximum from -55 °C to +125 °C. 


@ 


. The specifications listed in Figure 2 (timing diagram) apply 
over the full operating temperature range unless otherwise 
specified. 


9. The OVERFLOW pin goes high for signals greater than +full 
scale (no overflow flag given for signals greater than -FS). 
The OVERFLOW pin is a three-state output and is enabled 
by pin 38. 


10.The ADS-130 has a one pipeline delay in obtaining output 
data. Refer to the Timing Diagram in Figure 3. 


11.The ADS-130 goes into the hold mode on the rising edge of 
the start convert pulse. 


For Immediate Assistance, Dial 1-800-233-2765 


ADS-130 


CALIBRATION PROCEDURE 


1. Connect the converter per Figure 2. 
Apply a pulse of 10 nS typical to the START CONVERT in- 
put (pin 35) at a rate of 500 KHz. This rate is chosen to re- 
duce flicker if LED's are used on the outputs for calibration 
purposes. 


2. Zero Adjustments 

Apply a precision voltage reference source between the an- 
alog input (pin 6) and analog ground. Adjust the output of 
the reference source per Table 2 for the bipolar zero adjust- 
ment (zero +1/2 LSB). Adjust the potentiometer such that 
the code flickers equally between 1000 0000 0000 and 
1000 0000 0001 with COMP BIN (pin 39) tied high (offset bi- 
nary) or between 0111 1111 1111 and 0111 1111 1110 with 
pin 39 tied low (complementary offset binary). 


3. Full-Scale Adjustment 
Set the output of the voltage reference used in step 2 to the 
value shown in Table 2 for the bipolar gain adjustment 
(+FS -1 1/2 LSB). Adjust the gain trimming potentiometer so 
that the output code flickers equally between 1111 1111 
1110 and 1111 1111 1111 with pin 39 tied high or between 
0000 0000 0000 and 0000 0000 0001 with pin 39 tied low. 


To confirm proper operation of the device, vary the precision 
reference voltage source to obtain the output coding listed 
in Table 3. 


START CONVERT DATA READY 
OVERFLOW 
ANALOG IN Bi2 
+15 B1 (MSB) 
20K ENABLE 


ANALOG -5V +10V REF 


ANALOG GND 
ANALOG +5V 


DIGITAL -5V 
-15V 
DIGITAL GND = 


DIGITAL +5V Cb 
+15V 
Ca - is 2.2 F tantalum 


Cb - is 0.1 uF ceramic 


Figure 2. Typical ADS-130 Connection Diagram 


Table 2. Zero and Gain Adjust 


ZERO ADJUST 
0 +1/2LSB 


GAIN ADJUST 
+FS - 11/2 LSB 


+1.25Vde 


+1.249085V dc 


+305 nV de 


ANALOG GND 


ADGA ? — SOATEL 


Fin = 180 KHz Fin = 949 KHz 
H 
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NOTE: Fctock = 10 MHz for all presentations 


1-22 DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194/TEL (508) 339-3000/TLX 174388/FAX (508) 339-6356 


S OVVEL ADS-130 
Fin = 1.89 MHz Fin = 4.85 MHz 
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AMmeGS 44Nf 


| ti.ov mMmuoD ad mvuw we 
] 
| +FS -1 LSB | +1.24939V 1511 11179 A911 0000 0000 0000 | 
| +3/4 FS | +0.9375V 1110 0000 0000 0001 1111 1111 
| +1/2 FS +0.625V 1100 0000 0000 0011 1144 1111 
0 0.0000V 100000000000 =——-0111 1111 1111 
| -1/2 FS -0.625V 0100 0000 0000 | 1011 11111111 
-3/4 FS -0.9375V 0010 0000 0000 }— 1101. 1411 1111 
-FS +1 LSB -1.24939V 0000 0000 0001 1111 11111110 | 
-FS -1.2500V | 0000 0000 0000 14111:11111111 


———————_————___ 100 nec. Min. 


— 
START N 


a“ 10 Min. 
90 Max. nSec. 


nef | 


CONVERT 


DATA READY 


—1 | — 10 nSec. Typical 


70 nSec. Min. 


& MANNS 


se 


ro 30 nSec. Min. 


30 nSec. Max. }<—— 


OUTPUT DATA N-2 VALID INVALID 


COMP BIN 


N-1 VALID 


INVALID | N VALID 


ENABLE 


VALID COMPLEMENT | VALID TRUE 


OUTPUT 
DATA SNIPE VALID PROS 
ee} fe 
25 nSec. Max. 15 nSec. Max. 


40 nSec. Max. 


45 nSec. Max. 
NOTE: NOT DRAWN TO SCALE 


Figure 3. ADS-130 Output Data Timing 


MECHANICAL DIMENSIONS 
INCHES (mm) 


1.1 Max. 
(28,0) 
| —<———_—_—$_—_—_»>- | 


| — 0.190 (4,9) Max. 
0.150 (3,8) Min. 10-—/ t 
.010 


0. 


x 0.018 Kovar 


r 
in 
' 
H 
20 Spaces H 
at 0.100 1) 2.12 
each (2,5) 1 | Max. 
H 
{ 
1 
1 
Soh ee pave 
Triangle on Aoi 
des (22,8) 
— >| |= _ 0.100 (2,5) 


references 
Pin 1 
Note: Pins have a 0.025 inch +0.01 
standoff from case 
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ORDERING INFORMATION 


MODEL 
NUMBER 


OPERATING 
TEMP. RANGE 


ADS-130MC 
ADS-130MM 


ADS-B 130/131 


Receptacle for PC board mounting can be ordered through 
AMP Inc., Part # 3-331272-8 (Component Lead Socket), 
40 required. 


For availability of MIL-STD-883B versions, contact DATEL. 


0 to +70 °C 
-55 to +125 °C 


Hermetic 
Hermetic 


Evaluation Board (without 


ADS-130) 


DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194/TEL (508) 339-3000/TLX 174388/FAX (508) 339-6356 


FEATURES 


¢ 12-Bit resolution 

+ Internal Sample/Hold amplifier 
¢ 5.0 MHz minimum throughput 
° Samples up to Nyquist 

¢ Functionally Complete 

¢ Small 40-pin DIP 

- Low-power, 3.65 Watts 

¢ Three-State output buffers 

¢ High input bandwidth 

* Overflow pin 

- No missing codes 


GENERAL DESCRIPTION 


DATEL's ADS-131 is a 12-bit, functionally complete, sampling 
A/D converter packaged in a small 40-pin DIP. A 5.0 MHz min- 
imum throughput rate in digitizing sinusoidal signals is 
achieved while only dissipating 3.65 Watts. 


ANALOG GROUND 


ANALOG -5V 
ANALOG +5V 
ANALOG INPUT 
S/H OUT 

DIGITAL +5V 
DIGITAL GROUND 
DIGITAL -5V 
OFFSET ADJUST 
ANALOG +5V 
ANALOG GROUND 
ANALOG -5V 

GAIN ADJUST 
+10V REFERENCE 
+15V SUPPLY 
ANALOG -5V 
ANALOG GROUND 
ANALOG +5V 


ADS-131 
12-Bit, 5.0 MHz 
Sampling A/D Converter 


DIGITAL GROUND 
COMP BIN 
ENABLE 

DATA READY 
DIGITAL +5V 
START CONVERT 
OVERFLOW 

BIT 1 (MSB) 

BIT 2 OUT 

BIT 3 OUT 

BIT 4 OUT 

BIT 5 OUT 

BIT 6 OUT 
DIGITAL GROUND 
BIT 7 OUT 

BIT 8 OUT 

BIT 9 OUT 

BIT 10 OUT 

BIT 11 OUT 

BIT 12 OUT (LSB) 


S/H 
OUT 


FIRST 
ANALOG IN STAGE 


CONVERSION 


GAIN 
ADJUST 


+10V 
REF 


+15V -15V ANALOG -5V AGND 


For Immediate Assistance, Dial 1-800-233-2765 


ADJUST DIGITAL -5V DGND 


ERROR 


CORRECTION 


CKT. 


TIMING i. 


ENABLE 


21-26, 28-34 


12-Bit Output 
and Overflow 


COMP BIN 


DATA READY 


START 
CONVERT 
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ADS-131 


ABSOLUTE MAXIMUM RATINGS 


PARAMETERS 


+15V Supply (Pin 1,17) 0to +18 
-15V Supply (Pin 2) 0 to -18 

+5V Supply (Pin 5, 8,12,20,36)  -0.5 to +7.0 
-5V Supply (Pin 4,10,14,18) +0.5 to -7.0 


Digital Inputs 

(Pins 35,38,39) -0.3 to +5.5 
Analog Input (Pin 6) +5 
Lead Temp.(10 Sec.) 300 


FUNCTIONAL SPECIFICATIONS 


Apply over the operating temperature range and at +15V dc 
and +5V dc unless otherwise specified. 


Analog 

Input Voltage Range 
Input Impedance 
Input Capacitance 
Digital 

Logic Levels 

Logic "1" 

Logic "0" 

Logic Loading “1” 
Logic Loading "0" 


(Pin 39 Hl) 
(Pin 39 Low) 
Logic Levels 
Logic "1" 
Logic "0" 
Logic Loading "1" 
Logic Loading "0" 
Internal Reference 
Voltage, (pin 16) 


+25 °C 

0 to +70 °C 

-55 to +125 °C 
External Current 


PERFORMANCE 


Int. Non-Lin., fin= 2.5MHz 
+25 °C 
0 to +70 °C 
-55 to +125 °C. 
Diff. Non-Lin.,fin = 2.5MHz 
+25 °C 
0 to +70 °C 
-55 to +125 °C 
Full Scale Absolute Accuracy 
+25 °C (Tech note 1) 
0 to +70 °C 
-55 to +125 °C 
Bipolar Zero Error, 
+25 °C (Tech note 1) 
0 to +70 °C 
-55 to +125 °C 
Bipolar Offset Error, 
+25 °C (Tech Note 1) 
0 to +70 °C 
-55 to +125 °C 
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Gain Error, +25 °C 
(Tech Note 1) 
0 to +70 °C 
-55 to +125 °C 
No Missing Codes 
(12 Bits, at fin = 2.5 MHz) 


DYNAMIC PERFORMANCE 


Conversion Rate 

(Changing Inputs),+25 °C 

0 to+70°C 

-55 to +125 °C 
Total Harm. Distort.(-0.5 dB) 

DC to 500 KHz 

500 KHz to 2.5 MHz 
Signal-to-Noise Ratio 

(w/o distortion, -0.5 dB) 

DC to 500 KHz 

500 KHz to 2.5 MHz 
Signal-to-Noise Ratio 

and Distortion (-0.5 dB) 

DC to 500 KHz 

§00 KHz to 2.5 MHz 
Spurious Free Dynamic Range® 

DC to 500 KHz 

500 KHz to 2.5 MHz 
Effective Bits 

DC to 500 KHz 

500 KHz to 2.5 MHz 
Two-tone Intermodulation 
Distortion ( fin =2.2 MHz, 

2.3 MHz, Fs = 5 MHz) 
Input Bandwidth 

Small Signal (-20 dB input) 
Full Power (0 dB input) 

Slew Rate 
Aperture Delay Time 
Aperture Uncertainty 
S/H Acquisition Time 

to 0.01% FS (2.5V step) 

+25 °C 

0 to +70 °C 

-55 to +125 °C 
Feedthrough Rejection 

2.5V step 
Overvoltage Recovery, +2.5 V 


POWER REQUIREMENTS 


Power Supply Range 
+15V de Supply (Vcc) 
-15V de Supply (Vee) 
+5V de Supply (Voo) 

-5V de Supppy (Vss) 

Power Supply Current 
+15V de Supply 
-15V de Supply 
+5V de SupplyD 
-5V de Supply 

Power Dissipation 

Power Supply Rejection 


PHYSICAL/ENVIRONMENTAL 


Operating Temp. Range 
-MC 
+150 | ° fed 
0.56 oz. (16 grams) Max. 
40-Pin hermetic sealed, ceramic TDIP 
® +5V power usage at 1 TTL logic loading per data output bit. 
®@ The same specifications apply to Inband Harmonics. 


1. Use external potentiometers to remove system errors or to 
reduce the small initial errors to zero. Use a 20K trimming 
potentiometer for gain adjustment with the wiper tied to pin 
15 (tie pin 15 to ANALOG GROUND for operation without 
adjustments). Use a 20K trimming potentiometer with the 
wiper tied to pin 11 for zero/offset adjustment (tie pin 11 to 
ANALOG GROUND for operation without adjustment). 


Le) 


. Rated performance requires using good high-frequency cir- 
cuit board layout techniques. Avoid ground-related prob- 
lems by connecting the digital and analog grounds to one 
point, the ground plane beneath the converter. 


In most cases, users will use a single +5V supply for both 
analog +5V and digital +5V (applicable for the -5V supply 
also). Should users have separate supplies the difference 
between the analog and digital supply should be within 
+100 mV to avoid performance degradation. 


Due to the inductance and resistance of the power supply 
return paths, return the analog and digital ground separately 
to the power supplies. This prevents contamination of the 
analog ground by noisy digital ground currents. 


3. Bypass all the analog and digital power supply pins with a 
2.2 uF, 25V tantalum electrolytic capacitor in parallel with a 
0.1 uF ceramic capacitor to their respective analog and digi- 
tal grounds. Use of chip capacitors is recommended. 


4. Obtain offset binary output coding by tying COMP BIN (pin 
39) to +5V de. To obtain complementary offset binary out- 
put coding, tie pin 39 to ground. The pin 39 signal is com- 
patible to CMOS/TTL logic levels for those users desiring 
logic control of this function. 


5. To obtain three-state outputs, connect ENABLE (pin 38) to a 
logic "1" (high). Otherwise, connect pin 38 to a logic "0" 
(low). 


6. The ADS-131 guarantees it's specified throughput rate over 
the temperature range when the START CONVERT pulse 
of 10 nS minimum, 190 nS maximum is provided at the 
specified rate. Start convert pulses greater than 190 nano- 
seconds will result in slower throughput rates. 


7. The ADS-131 is capable of digitizing sinusoidal input fre- 
quencies up to the Nyquist frequency. The acquisition time 
for pulse or dc level signals is 70 nS maximum over the 0 
to +70 °C temperature range. Acquisition time is 100 nSec. 
maximum from -55 °C to +125 °C. 


8. The specifications listed in Figure 3 (timing diagram) apply 
over the full operating temperature range unless otherwise 
specified. 


9. The OVERFLOW pin goes high for signals greater than +full 
scale (no overflow flag given for signals greater than -FS). 
The OVERFLOW pin is a three-state output and is enabled 
by the ENABLE line (pin 38). 


10.The ADS-131 has a one pipeline delay in obtaining output 
data. Refer to the Timing Diagram in Figure 3. 


11.ADS-131 goes into the hold mode on the rising edge of the 
start convert pulse. s 


For Immediate Assistance, Dial 1-800-233-2765 


1. Connect the converter per Figure 2. 
Apply a pulse of 10 nS typical to the START CONVERT in- 
put (pin 35) at a rate of 500 KHz. This rate is chosen to re- 
duce flicker if LED's are used on the outputs for calibration 


purposes. 


2. Zero Adjustments 


Apply a precision voltage reference source between the an- 
alog input (pin 6) and analog ground. Adjust the output of 
the reference source per Table 2 for the bipolar zero adjust- 
ment (zero +1/2 LSB). Adjust the potentiometer such that 
the code flickers equally between 1000 0000 0000 and 
1000 0000 0001 with COMP BIN (pin 39 tied high (offset bi- 
nary) or between 0111 1111 1111 and 0111 1111 1110 with 
pin 39 tied low (complementary offset binary). 


3. Full-Scale Adjustment 


Set the output of the voltage reference used in step 2 to the 
value shown in Table 2 for the bipolar gain adjustment 
(+FS -1 1/2 LSB). Adjust the gain trimming potentiometer so 
that the output code flickers equally between 1111 1111 
1110 and 1111 1111 1111 with COMP BIN (pin 39) tied 
high or between 0000 0000 0000 and 0000 0000 0001 with 
pin 39 tied low. 


To confirm proper operation of the device, vary the precision 
reference voltage source to obtain the output coding listed 
in Table 3. 


DATA READY 


20K 


ae ADS-131 


DIGITAL GND = “15V 


DIGITAL +5V ANALOG GND 


+15V 


Cb 


Ca - is 2.2 uF tantalum 
Cb - is 0.1 pF ceramic 


Figure 2. Typical ADS-131 Connection Diagram 


Table 2. Zero and Gain Adjust 


FSR ZERO ADJUST 
0 +1/2LSB 


+1.25Vde 


+305 pV de 


+1.249085V dc 


ADS-131 


S» OATEL 


Fin = 95 KHz 
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NOTE: FCLOCK = 5 MHz for all presentations 
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ADS-131 


® DOVAWEL 


r= 


2.45 MHz 


FIN 


985 KHz 


Fin = 


4095 


te 


(CEE 
8 gz = 


I—-OFOOEKCE FWHEY 


° 


19.75 


CODE 


5 MHz for all presentations 


NOTE: FCLOCK 
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Table 3. Output Coding for Bipolar Operation 


BIPOLAR INPUT RANGE 


SCALE 


OUTPUT CODING 
OFFSET BINARY 


COMP OFF. BINARY 


(Volts dc) 
+1.25V 


+FS-1 LSB 
+3/4 FS +0.9375V 
+1/2 FS +0.625V 

0 0.0000V 
-1/2 FS -0.625V 
-3/4 FS -0.9375V 
-FS +1 LSB -1.24939V 
-FS -1.2500V 


+1.24939V 


MSB LSB 


1111.11111111 
1110 0000 0000 
1100 0000 0000 
1000 0000 0000 
0100 0000 0000 
0010 0000 0000 
0000 0000 0001 
0000 0000 0000 


MSB LSB 


0000 0000 0000 
0001 1141 1111 
0011 11111111 
011111111111 
101111111111 
1101 114111111 
11111111 1110 
111411111111 


——_—_—_————— _ 200 nSec. Min. ——————___——_—_»| 


10 Min. 
et ean 
START N net f | 
CONVERT = _ } -— 10 nSec. Typical 
100 nSec. Max. 
DATA READY Hy ay —— a 
sas 30 nSec. Min. 
30 nSec. Max. >| 
OUTPUT DATA N-2 VALID INVALID N-1 VALID INVALID | N VALID 
COMP BIN 
ENABLE 
OUTPUT 
DATA 
|——+| 
25 nSec. Max. 15nSec. Max. 40 nSec. Max. 45 nSec. Max. NOTE: NOT DRAWN TO SCALE 
Figure 3. ADS-131 Output Data Timing 
MECHANICAL DIMENSIONS ORDERING INFORMATION 
INCHES (mm) 
MODEL OPERATING 
ae 1.4 Max. NUMBER TEMP. RANGE 
\ | 0.190 (4,9) Mi 
=> e jax. 
0.150 (3.8) Min. —--]———) ii : ADS-131MC 0 to +70 °C Hermetic 
" ADS-131MM -55 to +125 °C Hermetic 
0.010 x 0,018 Kovar 
+ Part Number Description 
20 TP20K Trimming Potentiometer 
ae (2 required) 
| ADS-B130/131 Evaluation Board (without 
ADS-131) 
Triangle on A |g SOE Receptacle for PC board mounting can be ordered through 
eee 28) | |— 0.100(25) AMP Inc., Part # 3-331272-8 (Component Lead Socket), 


Pin 1 40 required. 


Note: Pins have a 0.025 inch +0.01 
standoff from case 


For availability of MIL-STD-883B versions, contact DATEL. 
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FEATURES 


¢ 12-Bit resolution 

¢ Internal Sample/Hold 

¢ 2.0 MHz minimum throughput 
- Functionally complete 

¢ Small 32-pin DIP 

- Low-power, 2.9 Watts 

- Three-state output buffers 

- Samples up to Nyquist 

¢ No -5V supply required 


GENERAL DESCRIPTION 


1 | +10V REF. OUT DO NOT CONNECT 
DATEL's ADS-132 is a 12-bit, functionally complete, sampling 2 | RANGE EOC 
A/D converter that is packaged in a small 32-pin ceramic DIP. 3 | INPUT HIGH BIT 12 OUT (LSB) 
The ADS-132 digitizes sinusoidal signals at a 2.0 MHz mini- 4 | INPUT LOW BIT 11 OUT 
mum throughput rate while dissipating only 2.9 Watts. 5 | OFFSET ADJUST BIT 10 OUT 
6 OVERFLOW BIT 9 OUT 
7 COMP. BIN BIT 8 OUT 
8 S/H OUT BIT 7 OUT 
9 BIPOLAR BIT 6 OUT 
ENABLE (1 - 12) BIT 5 OUT 
+5 BIT 4 OUT 
DIGITAL GROUND BIT 3 OUT 
+15V BIT 2 OUT 
-15V BIT 1 OUT (MSB) 
DO NOT CONNECT START CONVERT 


ANALOG GROUND GAIN ADJUST 


+5V +15V -15V OVERFLOW 


GAIN ADJUST 


+10V REF 
BIPOLAR 


INPUT HIGH 


RANGE 


S/H OUT 


OFFSET 
ADJUST 


COMP BIN 
START CONVERT 
EOC 
DO NOT CONNECT 
INPUT LOW 
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ABSOLUTE MAXIMUM RATINGS 
PARAMETERS LIMITS 


+15V Supply (Pin 13) 0 to +18 Volts de 
-15V Supply (Pin 14) 0 to -18 Volts de 
+5V Supply (Pin 11) 


-0.5 to +7.0 Volts de 


Digital Inputs 
(Pins 7, 10, 31) -0.3 to +6.0 Volts de 
Analog Input (Pin 3) -15 to +15 Volts de 
Lead Temp. (10 Sec.) 300 max °C 


FUNCTIONAL SPECIFICATIONS 
Apply over the operating temperature range and at 15+V dc 
and +5V dc unless otherwise specified. 


[ANALOGINPUTS | MN. | typ. | max. | uns _| 


Input Voltage Range 
ADS-132 Volts de 
(See Table 1 also) Volts de 
Volts de 
Volts de 
Volts de 
Volts de 
Input Impedance 
Input Ranges: 
(0 to -10, -20, 
+10, +10) 
(0 to -5, +5V) 
Input Capacitance 


DIGITAL INPUTS 


Logic Levels 
Logic "1" Volts de 
Logic "0" A Volts de 
Logic Loading "1" 
Logic Loading "0" 


PERFORMANCE 


Integral Non-Linearity 

@FIN=1MHz 
+25 °C LSB 
0°C to +70 °C LSB 


-55 °C to +125 °C LSB 


Differential Non-Linearity 
@FIN=1MHz 
+25 °C LSB 
0°C to +70 °C LSB 
-55 °C to +125 °C LSB 
Full Scale Absolute 
Accuracy (See Tech Note 1) 
+25 °C, +0. %FSR 
0 °C to +70 °C %FSR 
-55 °C to +125 °C k j %FSR 
Unipolar Zero Error 
+25 °C (See Tech Note 1) %FSR 
0 °C to +70 °C %FSR 
-55 °C to +125 °C %FSR 
Bipolar Zero Error 
+25 °C (See Tech Note 1) %FSR 
0 °C to +70 °C f %FSR 
-55 °C to +125 °C %FSR 
Bipolar Offset Error, 
+25 °C (See Tech Note 1) i b %FSR 
Bipolar Offset Tempco ppm/ °C 
Gain Error, +25 °C %FSR 
(See Tech Note 1) 
Gain Tempco + ppm/ °C 


No Missing Codes 
(12 Bits) Over the Operating Temp. Range. 


Resolution 
Output Coding Straight binary/offset binary 
Complementary binary/Complementary 
offset binary 
Logic Levels 
Logic "1" i Volts de 
Logic "0" ; Volts de 
Logic Loading "1" 
Logic Loading "0" : mA 
Internal Reference 
Voltage, +25 °C Volts de 
Drift ppm/ °C 
External Current 


Conversion Rate, 12-Bits 
Total Harm. Distort. (-0.5 dB) 

DC to 100 KHz 

100 KHz to 500 KHz 

500 KHz to 1 MHz 
Signal to Noise Ratio 

(w/o distort., -0.5 dB) 

DC to 100 KHz 

100 KHz to 500 KHz 

500 KHz to 1 MHz 
Signal-to-Noise Ratio 

(with distort., -0.5 dB) 

DC to 100 KHz 

100 KHz to 500 KHz 

500 KHz to 1 MHz 
Effective Bits, -0.5 dB 

DC to 100 KHz 

100 KHz to 500 KHz 

500 KHz to 1 MHz 
Two-Tone Intermodulation 

Distort. (fin = 490 KHz, 

480 KHz, Fs = 2 MHz, -0.5 dB 
Input Bandwidth 

Small Signal (-20 dB input) 

Full Power (0 dB input) 
Slew Rate 
Aperture Delay Time 
Aperture Uncertainty 
Feedthrough Rejection 
S/H Acquisition Time 

to 0.01%FS (10V step) 
S/H Acquisition Time 

to 0.1% FS (10V step) 


POWER REQUIREMENTS 


Power Supply Range 
+15V de Supply 
-15V de Supply 
+5V de Supply 

Power Supply Current 
+15V de Supply 
-15V de Supply 
+5V de Supply ® 

Power Dissipation 

Power Supply Rejection 


PHYSICAL/ENVIRONMENTAL 
Operating Temp. Range, Case 
-MC 
-MM -55 
Storage Temperature 
Range -65 
Package Type 32-pin hermetic sealed, ceramic DIP 
Weight 0.42 ounces (12 grams) 


@® +5V power usage at 1 TTL logic loading per data output bit. 
Specifications subject to change without notice. 
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TECHNICAL NOTES 


1. Use external potentiometers to remove system errors or the 
small initial errors to zero. Use a 20K trimming potentiome- 
ter for gain adjustment with the wiper tied to pin 32 (ground 
pin 32 for operation without adjustments). Use a 20K trim- 
ming potentiometer with the wiper tied to pin 5 for zero/ 
offset adjustment (leave pin 5 open for operation without ad- 
justment). See Figure 3. 


2. Rated performance requires using good high-frequency cir- 
cuit board layout techniques. The analog and digital 
grounds are not connected internally. Avoid ground-related 
problems by connecting the digital anc analog grounds to 
one point, the ground plane beneath the converter. Due to 
the inductance and resistance of the power supply return 
paths, return the analog and digital ground separately to the 
power supplies. 


3. Bypass the analog and digital supplies and the +10V refer- 
ence (pin 1) to ground with a 4.7 uF, 25V tantalum electro- 
lytic capacitor in parallel with a 0.1 uF ceramic capacitor. 
Bypass the +10V reference (pin 1) to analog ground (pin 
16). 


4. To enable the three-state outputs, connect ENABLE (pin 10) 
to a logic "0" (low). To disable, connect ENABLE (pin 10) to 
a logic "1" (high). 


5. The ADS-132 is in the sample mode when the internal S/H 
CONTROL pin is high (S/H is in the high-state on power- 
up). The START CONVERT pulse should be given at a 
time delay equal to the desired acquisition time minus the 
10 nanosecond delay from START CONVERT high to S/H 
CONTROL low. This assures the sample-hold has the mini- 
mum required acquisition time for the particular application 
mode. 


6. Upon going into the hold mode there will be a 85 nanosec- 
ond maximum delay before EOC goes high and the A/D 
conversion begins. This consists for the remaining 50 nano- 
seconds of the START CONVERT (10 nanoseconds is part 
of the acquisition time) and a 20 nanosecond maximum de- 
lay from START CONVERT low to EOC high. The hold 
mode settling time requirement is met during this time. 


7. Figure 2 shows the relationship between the various input 
signals. The timing shown applies over the operating tem- 
perature range and over the operating power supply range. 
These times are guaranteed by design. 


CALIBRATION PROCEDURE 


1. Connect the converter per Figure 3, and Tables 1 and 4 for 
the appropriate full-scale range (FSR). Apply a pulse of 60 
nanoseconds minimum to the START CONVERT input (pin 
31) at a rate of 500 KHz. This rate is chosen to reduce flick- 
er if LED's are used on the outputs for calibration purposes. 


2. Zero Adjustments 

Apply a precision voltage reference source between the am- 
plifier's analog input and ground. Adjust the output of the 
reference source per Table 2. For unipolar, adjust the zero 
trimming potentiometer so that the output code flickers 
equally between 0000 0000 0000 and 0000 0000 0001 
(straight binary) or between 1111 1111 1111 and 1111 1111 
1110 (complementary binary). 


For Immediate Assistance, Dial 1-800-233-2765 


For bipolar operation, adjust the potentiometer such that the 
code flickers equally between 1000 0000 0000 and 1000 
0000 0001 (offset binary) or between 0111 1111 1111 and 
0111 1111 1110 (complementary offset binary). 


3. Full-Scale Adjustment 
Set the output of the voltage reference used in step 2 to the 
value shown in Table 2. Adjust the gain trimming potentio- 
meter so that the output code flickers equally between 1111 
4111 1110 and 1111 1111 1111 (offset binary) or between 
0000 0000 0001 and 0000 0000 0000 (complementary off- 
set binary). 


4. To confirm proper operation of the device, vary the precision 


reference voltage source to obtain the output coding listed 
inTable 3. 


Table 1. ADS-132 Input Range Selection 


Preutaavae [neuen | ne tocenien 


0 to -5V de Pin 8 to Pin 9, Pin 2 to Pin3 
0 to -10V de Pin 8 to Pin9 
0 to +10V de Pin 8 to Pin 9, Pin 2 to 


EXT.-10V Reference * 
0 to -20V de Pin 1 to Pins 2&9 
+5V de Pin 1 to Pin 9, Pin 2 to Pin 3 
+10V de Pin 1 to Pind 


* EXT -10V REF may be referenced to pin 1, EXT +10V REF 


Table 2. Zero and Gain Adjust 


ZERO ADJUST GAIN ADJUST 
+ 1/2 LSB +FS - 11/2 LSB 


0 to -5V de -0.61 mV -4.9982V dc 
0 to -10V de -1.22 mV -9.9963V de 
0 to +10 Vde +1.22 mV +9.9963V dc 
0 to -20V de -2.44 mV -19.9927V de 
+5V de +1.22mV dc +4.9963V dc 


+10V de +2.44 mV de +9.9927V dc 


INTERNAL S/F 25 nSec max | 75 nSec min 
OUTPUT DATA Data N-1 Valid Data N Valid 
Enabled 
Data N 
es 30 nSec max be Valid 
ENABLE DATA 
" INVALID 
NOTE: Retriggering the START NOTE: NOT DRAWN TO SCALE DATA 
before EOC goes low will not begin 
a new conversion. 


Figure 2. ADS-132 Timing Diagram 
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ADS-132 


DS DAWEL 


Table 3. Output Coding 


UNIPOLAR INPUT RANGES, V dc 

SCALE Oto+10V | Oto-5V | Oto-10V | Oto-20V 
+9.9976V 
+8.7500V 
+7.5000V 


+5.0000V 


+2.5000V 
+1.2500V 

+0.0024V 
0.0000V 


-2.500V 
-0.0049V 


+15V ANA, -15V +5V DIG. 
GND GND 


GAIN 
ADJUST IN 


ADS-132 ENABLE (1-12) 


+10V REF. OUT 


BIT 11 OUT 


Figure 3. Typical ADS-132 Connection Diagram, 
+10V de 


MECHANICAL DIMENSIONS 
INCHES (MM) 


4.101 MAX. 
fF ea0y 


STRAIGHT BIN 


111111111111 
1110 0000 0000 
1100 0000 0000 
1000 0000 0000 
0100 0000 0000 
0010 0000 0000 
0000 0000 0001 
0000 0000 0000 


OFF. BINARY 


INPUT 
RANGE BINARY 


COMP 


OUTPUT CODING 
MSB B B LSB 


COMP. 
CON 


BINARY 


0000 0000 0000 
0001 1111 1111 
00114 1111 1111 
0111 11111111 
1011 11111111 
1101 1147 1111 
1111 11111110 
14114 .1111 1111 


OFF. BIN 


INPUT RANGE 
de | +10Vd 


BIPOLAR 


ALE 
+FS -1 LSB 
+3/4 FS 
+1/2 FS 
0 
-1/2 FS 
-3/4 FS 
-FS +1 LSB 
-FS 


COMPLEMENTARY 
BINARY 


apeeeigees, Pin 7 logic state* 


0 to +10V 
0 to -5V 

0 to -10V 
0 to -20V 


+5V 


+10V 


open. 


MODEL 


ih 


ORDERING INFORMATION 


NUMBER 


ADS-132MC 


OPERATING 
TEMP. RANGE 


0 °C to +70 °C 


SEAL 


Hermetic 


0.010 x 0.018 (3,8) 
KOVAR Pins 


ADS-132MM -55 °C to +125 °C Hermetic 


Receptacle for PC board mounting can be ordered through 
AMP Inc., Part #3-331272-8 (Component Lead Socket), 24 
required. 


ADS-EVAL1 Evaluation Board (without ADS-132) 


For availability of MIL-STD-883 versions, contact DATEL. 


NOTE: Pins have 0.025 inch +0.01 
standoff from case. 
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ADS-193 


12-Bit, 1.0 MHz, Low-Power 
Sampling A/D Converter 


FEATURES 


¢ 12-Bit resoluti 
* Internal Samp 


° 1.0 MHz minimum throughput 
- Functionally complete 


« Low-power, 1. 


¢ Samples to Nyquist 


GENERAL DESCRIPTION 


DATEL's ADS-193 is a 12-bit, functionally complete, sampling 
A/D converter that is packaged in a 40-pin ceramic DIP. A 
minimum throughput rate of 1.0 MHz is achieved while only 
dissipating 1.3 Watts. The ADS-193 digitizes signals up to Ny- 


quist. 


Typical applications include spectrum, transient, vibration and 


waveform analysis. 
sonar, video digit 
speed data acquis 
bility screening, co 


on 
le/Hold 


3 Watts 


. This device is also ideally suited for radar, 
ization, medical instrumentation and high- 
ition systems. For information on high relia- 
ntact DATEL. 


+5V 

+10 V REFERENCE 
DIGITAL GROUND 
DIGITAL GROUND 
-15V 

ANALOG INPUT 
DO NOT CONNECT 
GAIN OFFSET ADJ. 
ANALOG GROUND 
ANALOG GROUND 
ANALOG GROUND 
ANALOG GROUND 
ANALOG GROUND 
ANALOG GROUND 
ANALOG GROUND 
ANALOG GROUND 
+5V 

DIGITAL GROUND 
-15V 

START CONVERT 


DIGITAL GROUND 
BIT 1 OUT (MSB) 
BIT 2 OUT 

BIT 3 OUT 

BIT 4 OUT 

BIT 5 OUT 

BIT 6 OUT 

+5V 

UNIPOLAR OFFSET 
+10V REFERENCE 
+15V 

BIT 7 OUT 

NO CONNECTION 
NO CONNECTION 
BIT 8 OUT 

BIT 9 OUT 

BIT 10 OUT 

BIT 11 OUT 

BIT 12 OUT (LSB) 
EOC 


+10V REF 


GAIN & 
OFFSET ADJ. —8 


INPUT 


START 
conv,-20 


EOC_21 


DmMmAwn-OQAmyD 


1 3,4,18,40 30 
DIG. GND. +15V 


For Immediate Assistance, Dial 1-800-233-2765 


ae DAC 
REF 
S2 
3 = —> FLASH 
ADC 


UNIPOLAR OFFSET_32 | 
ANALOG , 


DIGITAL 
CORRECTION 


v9 THROUGH 16 
ANA GND. 


BIT 1 (MSB) 
BIT2 
BITS 
BIT4 
BIT5 
BIT6 
BIT7 
BIT8 
BIT9 
BIT 10 
BIT 11 


BIT 12 (LSB) 
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ABSOLUTE MAXIMUM RATINGS 
PARAMETERS 


+15V Supply (Pin 30) 0 to +18 Volts de 
-15V Supply (Pin 5,19) 0 to -18 Volts de 
+5V Supply (Pin 1,33) 


-0.5 to +7.0 Volts de 


Digital Inputs 

(Pins 20) -0.3 to +6.0 Volts de 
Analog Input (Pin 6) -15 to +15 Volts de 
Lead Temp. (10 Sec.) 300 max °c 


FUNCTIONAL SPECIFICATIONS 
Apply over the operating temperature range and at +15V dc 
and +5V de unless otherwise specified.. 


fanioewours [wn [ We | wax [une | 


Input Voltage Range 


Input Impedance 
Input Capacitance 


DIGITAL INPUTS 


Logic Levels 
Logic "1" 
Logic "0" 
Logic Loading "1" 
Logic Loading "0" 


A/D PERFORMANCE 


No Missing Codes 

(12 Bits; fin=500 KHz) 

Integral Non-Linearity 
+25 °C 

0 °C to +70 °C 

-5 C to +125 °C 
Differential Non-Linearity 

+25 °C 

0 °C to +70 °C 

-55 C to +125 °C 
Full Scale Absolute 
Accuracy 

+25 °C 

0 °C to +70 °C 

-55 C to +125 °C 
Unipolar Zero Error, 

+25 °C (See Tech Note 1) 
Unipolar Zero Tempco 
Bipolar Zero Error, 

+25 °C (See Tech Note 1) 
Bipolar Zero Tempco 
Bipolar Offset Error, 

+25 °C (See Tech Note 1) 
Bipolar Offset Tempco 
Gain Error, +25 °C 

(See Tech Note 1) 
Gain Tempco 
Logic Levels 

Logic "1" 

Logic "0" 

Logic Loading "1" 

Logic Loading "0" 
Internal Reference 
Voltage, +25 °C 

Drift. 

External Current 


Complementary binary 
Complementary offset binary 


In-Band Harmonics (-0.5dB) 

DC to 100 KHz 

100 KHz to 500 KHz 
Total Harm. Distort. (-0.5dB) 

DC to 100 KHz 

100 KHz to 500 KHz 
Signal-to-Noise Ratio 
(w/o distortion, -0.5dB) 

DC to 100 KHz 

100 KHz to 500 KHz 
Signal-to-Noise Ratio 
& distortion, -0.5dB 

DC to 100 KHz 

100 KHz to 500 KHz 
Effective Bits, -0.5dB 

DC to 100 KHz 

100 KHz to 500 KHz 
Two-Tone intermodulation 
Distortion (fIN=75, 105 KHz 

Fs=1 MHz, -7dB 
Two-Tone Intermodulation 
Dist. (fIN=480 KHz, 490 

KHz, Fs=1 MHz, (-0.5dB) 
Input Bandwidth 

Small Signal (-20dB) 

Full Power (0dB) 

Rate 


Aperture Delay Time 
Effect. Aperture Delay Time 
Aperture Uncertainty (Jitter) 
(rms) 
(peak) 
S/H Acquisition Time to 
0.01% (Transient Recovery) 
Overvoltage Recovery Time 
POWER REQUIREMENTS 
Power Supply Range 
+15V de Supply % Volts de 
-15V de Supply -14: ‘ -15. Volts de 
+5V de Supply : Volts de 
Power Supply Current 
+15V de Supply 
-15V de Supply 
+5V de Supply © 
Power Dissipation 
Power Supply Rejection 


PHYSICAL/ENVIRONMENTAL 
Operating Temp. Range 
-MC 


-MM 
Storage Temperature 
Range 


65 +150 °C 
Package Type 40-pin hermetic sealed, ceramic DIP 
Weight 0.56 ounces (16 grams), maximum 


@ +5V power usage at 1 TTL logic loading per data output bit. 
Specifications subject to change without notice. 
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TECHNICAL NOTES 


1. Use external potentiometers as shown in Figure 3 to adjust 
the offset and gain errors to zero. For operation without ad- 
justment, leave pin 8 open. 


2. Rated performance requires using good high-frequency cir- 
cuit board layout techniques. The analog and digital 
grounds are connected internally. Avoid ground-related 
problems by connecting the digital analog grounds to one 
point, the ground plane beneath the converter. 


Due to the inductance and resistance of the power supply 
return paths, return the analog and digital ground separately 
to the power supplies. 


3. Bypass the analog and digital supplies to ground with a 10 
uF, 25V tantalum electrolytic capacitor. Bypass the +10V 
reference (pin 2 and 31) to analog ground (pin 16) with a 
0.1 «LF ceramic capacitor. 


4. For unipolar, 0 to -5V FSR, connect pins 31 and 32. For bi- 
polar, +2.5V FSR, connect pin 32 to analog ground and con- 
nect pin 31 to a 0.1 uF ceramic capacitor only. 


5. Pins 27 and 28 are no connection pins. Connecting pins 27 
and 28 together is acceptable. 


TIMING 


Figure 2 shows the relationship between the various input sig- 
nals. The timing shown applies over the operating temperature 
range and over the operating power supply range. These 
times are guaranteed by design. 


CALIBRATION PROCEDURE 


1. Connect the converter per Figure 3 for the appropriate full- 
scale range (FSR). Apply a pulse of 200 nanoseconds mini- 
mum to the START CONVERT input (pin 20) at a rate of 
250 KHz. This rate is chosen to reduce flicker if LED's are 
used on the outputs for calibration purposes. 


2. Zero Adjustments 
Apply a precision voltage reference source between the am- 
plifier's analog input and ground. Adjust the output of the 
reference source per Table 2. Adjust the zero trimming po- 
tentiometer so that the output code flickers equally between 
0000 0000 0000 and 0000 0000 0001 for unipolar. 


For bipolar operation, adjust the potentiometer such that the 
code flickers equally between 1000 0000 0000 and 1000 
0000 0001. 


3. Full-Scale Adjustment 
Set the output of the voltage reference used in step 2 to the 
value shown in Table 2. Adjust the gain trimming potentio- 
meter so that the output code flickers equally between 1111 
1111 1110 and 1111 1111 1111. 


4. To confirm proper operation of the device, vary the precision 
reference voltage source to obtain the output coding listed 
in Table 3. 


Table 2. Zero and Gain Adjust 


| ee | ZERO ADJUST | GAIN ADJUST 
+1/2 LSB +FS - 11/2 LSB 


0 to -5V de -0.61mV de -4,9982V 
+2.5V de +0.61 mV -2.4982V 


SC - 200 nS min/750 nS max. 


-—4 


START 
CONVERT 


tSP - 1000 nS min a 
| I 
HOLD == 12S 40nS —— 
PULSE 
| | 


(INTERNAL) 
| CONV - 850 nS Max. 
Se ee ee en 
EOC 
| 
—e| —=—1pv - 50S Max. —>| }*—t0 -35 ns Max 


Xx Changing data 


Figure 2. ADS-193 Timing Diagram 


Table 3. Output Coding 


COMP. BINARY 
SCALE 0 to -5V MSB. LSB +2.5V de ALE 
+FS -1 LSB -4.998V 1114.1119:1111 -2.4988V +FS -1 LSB 
-4.375V 1110 0000 0000 -1.8750V +3/4 FS 
-3.750V 1100 0000 0000 -1.2500V +1/2 FS 
-2.500V 1000 0000 0000 0.0000V 0 
-1.250V 0100 0000 0000 +1.2500V -1/2 FS 
-0.625V 0010 0000 0000 +1.8750V -3/4 FS 
-0.0012V 0000 0000 0001 +2.4988V -FS +1 LSB 
0.000V 0000 0000 0000 +2.5000V -FS 


For Immediate Assistance, Dial 1-800-233-2765 


COMP. OFF. BIN 
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START CONVERT 


GAIN 


ANALOG INPUT 
(0 TO-5V) 
+15V 


3, 4, 18, 40 


DIGITAL 
GROUND 


ADS-193 


ANALOG 
GROUND 


+10V REF. 
uy? 

+10V REF. 
Cb 


UNIPOLAR 
OFFSET 


DO NOT CONNECT 

NO CONNECTION 

NO CONNECTION 

*For unipolar operation, connect 
pins 31 and 32. For bipolar 
operation, ground pin 32 and 


connect a 0.01 pf capacitor 
between pin 31 and ground. 


Ca -is 10 uF tantalum 
Cb - is 0.1 uF ceramic 


Figure 3. Typical ADS-193 Connection Diagram 


a a 
I alps vulaaliplaMdeeiaduddaviaieatahaail 
FG ASCH ld a HVAT Wil dt AU 


7100 TPT UNL IW ME PP TSU DTP COTES 


0 50 100 150 200 250 300 350 400 450 500 
KHz 
FFT Analysis of ADS-193 
MECHANICAL DIMENSIONS 
INCHES (MM) 
1.1 Max. 
(28,0) 3 


0.150 (3,8) 
Min. 


= Pa + ane 


% 


0.010 x 0.160 (4,1) KOVAR 


2.12 Max. 


Ps 0.90 (22,8) 
L cnep ion a ib 


Pin 1 
reference 


ORDERING INFORMATION - 


OPERATING TEMP. 
RANGE 


MODEL 
NUMBER 
SEAL 


ADS-193MC 
ADS-193MM 
ADS-EVAL1 


0 °C to +70 °C Hermetic 
-55 °C to +125 °C Hermetic 
Evolution Board (without ADS-193) 


Receptacle for PC board mounting can be ordered through 
AMP Inc., Part # 3-331272-8 (Component Lead Socket), 40 
required. 


For availability of MIL-STD-883 versions, contact DATEL. 
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FEATURES 


* 12-Bit resolution 
* 1.3 MHz throughput rate 
+ S/Hincluded 

¢ Single 46-pin DIP 


GENERAL DESCRIPTION 


DATEL's ADS-21PC Sampling Converter combines a 12-bit 
A/D and a S/H in one space-saving package. Designed and 
manufactured. at DATEL's modern, certified hybrid assembly 
facility using state-of-the-art integrated circuits, the ADS-21PC 
provides the highest quality and performance for signal pro- 
cessing applications. 


TECHNICAL NOTES 


1. Use external potentiometers to remove system errors or 
the small initial errors to zero. Use a 20K trimming potentio- 
meter for gain adjustment with the wiper tied to pin 36 (ground 
pin 36 for operation without adjustments). Use a 20K trim- 
ming potentiometer with the wiper tied to pin 37 for zero/offset 
adjustment (leave pin 37 open for operation without adjust- 
ment). 


2. Rated performance requires using good high frequency cir- 
cuit board layout techniques. The analog and digital grounds 
are connected internally. Avoid ground-related problems by 
connecting the digital and analog grounds to one point, the 
ground plane beneath the converter. Due to the inductance 
and resistance of the power supply return paths, return the 
analog and digital ground separately to the power supplies. 
This prevents contamination of the analog ground by noisy 
digital ground currents. 


ADS-21PC 


Low-Power, 12-Bit, 1.3 MHz 


Sampling A/D Converter 


MECHANICAL DIMENSIONS 


INCHES 

t (mm) 
_Y_ 0.150 
——} (3/81) 
MIN. 


0.100 
(2,5) 


—— 22 SPACES AT 
4 0.100 @ +0.005 
NON-CUMULATIVE 


aly 


<— 1.620 —-| PIN DIAM. = 0.020 (0,51) 
(41,2) 
MAX. 


+10V de 


REFOUT S/HOUT RANGE 
43 44 40 


ENABLE 
10 


NO CONNECTIONS 
1,8, 11, 32, 35, 42, 46 


OFFSET 


ADJUST 37 33 


BIAS 38 


INPUT 39 AD 


CONVERTER 


3-STATE 
GAIN REGISTER 


apsust 36 


START 
CONVERT 
3 


24-30, 41 2,4,5,7 9 31 45 
ANALOG DIGITAL 4+5V de +15V de -15V de 
GROUNDS GROUNDS 


For Immediate Assistance, Dial 1-800-233-2765 


INPUT/OUTPUT CONNECTIONS 


COMP BIN FUNCTION 
1 ANA GND 
OVERFLOW 2 ANA GND 
3 ANA GND 
BIT 4 (MSB) 4 ANA GND 
5 ANA GND 
ing 6 ANA GND 
BIT3 7 ANA GND 
BIT 4 8 +15V 
9 NIC 
BITS VERFLOW 
BIT6 COMP BIN 
PAT: GAIN ADJUST 
BIT8 OFFSET ADJUST 
BITS BIAS 
ANALOG INPUT 
oh RANGE 
BIT 11 ANA GND 
BIT 12 (LSB) NIC 
+10V REF OUT 
EOC S/H OUT 
-15V 
NC 
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ABSOLUTE MAXIMUM RATINGS 


PARAMETERS Acquisition Time 
10V step to +1.0 mV 
+15V Supply (Pin 31) -0.3 to +18V dc (0.01% FS) 
-15V Supply (Pin 45) +0.3 to -18V de +25 °C nS 
+5V Supply (Pin 9) -0.5 to +7V de Oto +70 °C 
Digital Inputs (Pins 3,10,34) -0.3 to +5.5V de 
Analog Input (Pins 38, 39) -15 to +15V de isiniatonasulepintaaig 
Lead Temp. (10 Sec.) 300 °C Integral Nonlinearity 
0 to +70 °C 
Differential Nonlinea 
FUNCTIONAL SPECIFICATIONS Oto +70 °C “3 
FS Absol. Accuracy 
Apply over the operating temperature range and at +15V dc +25 °C 
and +5V dc unless otherwise specified. 0 to +70 °C 
Unipolar Zero Error 
+25 °C 
Unipolar Zero Tempco 
Bipolar Zero Error 
Input Voltage Ranges Bipolar Zero Tempco 
Bipolar Offset Error 
+25 °C 
Bipolar Offset Tempco 
Input Impedance Gain Error, +25 °C 
0 to -10V, 0 to +10V, Gain Tempco 
+10V hi R 
0 to -5V, +5V ~—rrt sad 
Logic Levels 0 to +70 °C 
Logic 1 ing Code: 
ee No Missing s (12 bits) 
Logic Levels 
Logic 1 Power Supply Range 
Logic 0 +15V de Supply 
OUTPUTS -15V de Sey 
V 
Output Coding Options straight binary oe Supule CONeas 
offset binary +15V Supply 
complementary binary -15V Supply 
complementary offset binary +5V Supply” 
Logic Levels Power Dissipation 
ome ; Power Supply Rejection V 
Logic Loading PHYSICAL-ENVIRONMENTAL 
roa 1 Operating Temp. Range 
ogic 0 Storage Temp. Range 
Internal Reference (Pin 43) Package Type pi 
_ +25°C Pins 0.010 x 0.018 copper alloy 
External Current (Pin 43) — ee 


DYNAMIC PERFORMANCE _ 


Feedthrough Rejection 
SNR w/o distortion, -0.5 dB 

dc to 100 kHz 

100 KHz to 500 KHz 
SNR with distortion, -0.5 dB 

dc to 100 kHz 

100 KHz to 500 KHz 
Effective Bits 

de to 100 kHz 

100 KHz to 500 KHz 
Inband Harmonics @ 

de to 100 KHz 

100 to 500 KHz 
Frequency Response 

Small Signal (-3 dB) 


*+5V power usage at 1 TTL logic loading per data output bit. 


® Same specification values apply for Total Harmonic Distortion 
(-0.5 dB below FS). 


TECHNICAL NOTES CONT. 


3. Bypass all the analog and digital supplies and the +10V 
reference (pin 43) to ground with a 4.7 uF, 25V tantalum elec- 
trolytic capacitor in parallel with a 0.1 uF ceramic capacitor. 
Bypass the +10V reference (pin 43) to analog ground (pin 41). 


4. The COMP BIN input (pin 34) allows selection of binary/ 
offset binary or complementary binary/complementary offset 
binary. Refer to Table 3 for the desired coding selection. Pin 


Slew Rate 34 has an internal pull-up resistor and is TTL-compatible for 

Aperture Delay Time those users desiring logic control of this function. 

Aperture Uncertainty (Jitter) 

Settling Time 5. The internal Sample/Hold control signal goes low following 
pe ait FS the rising edge of a start convert pulse and high 65 nanosec- 
+1m 


onds minimum before EOC goes low. This S/H low signal in- 
dicates that the converter can accept a new analog input. 
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Table 1. Input Connections 


Connect Connect 
Input Pin Pin 40 
38 to (Range) to 

0 to -5V 44 
0 to -10V 44 
44 
+5V 43 
+10V 43 


*May be referenced to +10V Ref. (Pin 43) 


CALIBRATION PROCEDURE 


1. Connect the converter per Figure 3 and Tables 1 and 3 for 
the appropriate full-scale range (FSR) and coding options. 
Apply a pulse of 100 nanoseconds minimum to the START 
CONVERT input (pin 3) at a rate of 500 KHz. This rate cho- 
sen to reduce flicker if LED's are used on the outputs for cali- 
bration purposes. 


2. Zero Adjustment 

Apply a precision voltage reference source between the ana- 
log input (pin 39) and ground (pin 24). Adjust the output of the 
reference source per Table 2. For Unipolar operation adjust 
the zero trimming potentiometer so that the output code flick- 
ers equally between 0000 0000 0000 and 0000 0000 0001 or 
between 1111 1111 1111 and 1111 1111 1110. Refer to 
Table 4. 


ANALOG 


INPUT se 


ADS-21PC 


Table 2. Zero and Gain Adjust 


Zero Adjust Gain Adjust 
FSR +1/2 LSB +FS - 11/2 LSB 
0 to -5V -0.61 mV -4.9982V 
0 to -10V -1.22 mV -9.9963V 
0 to +10V +1.22 mV +9.9963V 
+10V de +2.44 mV +9.9927V dc 
+5V de +1.22 mV +4.9963V de 


For bipolar operation, adjust the potentiometer until the dis- 
played code flickers equally between 1000 0000 0000 and 
1000 0000 0001 or between 0111 1111 1111 and 0111 1111 
1110. Refer to Table 5. 


3. Full-Scale Adjustment 

Set the output of the voltage reference used in step 2 to the 
value shown in Table 2. Adjust the gain trimming potentiome- 
ter so that the output code flickers equally between 1111 1111 
1110 and 1111 1111 1111 or between 0000 0000 0001 and 
0000 0000 0000 depending on the output coding selected. 


4. To confirm proper operation of the device, vary the preci- 
sion reference voltage source to obtain the output coding list- 
ed in Tables 4 and 5. 


oe —— 100 nSec HOLD MODE SETTLING TIME 
Grn. NoTEHS 5000 | 100 nSec MIN. 
CONVERT —+| <= 
10 nSec MIN. T1 Values 
ee [TP MAXIMUM Temperature 
+25 °C Oto +70 °C 
EOc Conversion Time 530 nSec. 590 nSec. 
—», |~— 15nSec MIN. 65 nSec 
20nSecMAX. —"| MIN. [*— 
INTERNAL S/H rare NOTE: Timing cited is guaran- 
ae Ree econ teed by design and applies over 
TIME l— 350 nSec MIN. aaa = - Be ReeeBAIN the operating temperature and 
power supply ranges. 
OUTPUT DATA Data N-1 Valid XXX Data N Valid 


Enabled Data N-1 Valid —>] = 40 nSec MAX.—*| |— Enabled Data N Valid 


ENABLE DATA 


DATA 


NOTE: NOT DRAWN TO SCALE INVALID 


For Immediate Assistance, Dial 1-800-233-2765 


ADS-21PC 


NOTES: 1 


2 
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Table 3. Input Range/Output Selection 


Binary/ 
Offset 
Connect 


Binary 
Pin 34 to 


Comp. Binary/ 
Comp.Offset Binary 
Connect Pin 34 to 


Table 4. Output Coding for Unipolar Operation 


Unipolar 
Scale 


0 to -10V 


Input Ranges 
Volts dc 


0 to +10V 


+FS - 1LSB 
7/8 FS 
3/4 FS 


-4.998V 
-4.375V 
.-3.750V 


-9.9976V 
-8.750V 
-7.500V 


1/2 FS -2.500V -5.00V 
1/4 FS -1.250V -2.500V 
1/8 FS -0.625V -1.250V 
1LSB -0.0012V | -0.0024V 
0 0.0000V | 0.0000V 


+9.9976V 111111111111 0000 0000 0000 
+8.750V 1110 0000 0000 0001 1111 1111 
+7.500V 1100 0000 0000 0011 1111 1111 
+5.00V 1000 0000 0000 019911111111 
+2.500V 0100 0000 0000 1011 1111 1111 
+1.250V 0010 0000 0000 1101 11111111 
+0.0024V 0000 0000 0001 1111 1111 1110 


0.0000V 


Straight Binary | Comp. Binary 
MSB 


0000 0000 0000 


Output Coding 


LSB 


49114:1111 1111 


Table 5. Output Coding for Bipolar Operation 


Bipolar 
Scale 


Input Ranges 


+FS -1LSB 
+3/4 FS 
+1/2 FS 
0 


+4,.9976V 
+3.7500V 
+2.5000V 
0.0000V 


1111 1111 1111 }0000 0000 0000 
1110 0000 0000 }0001 1111 1111 
1100 0000 0000 |0011 1111 1111 
1000 0000 0000 }0111 1111 1111 


ANALOG 
GROUND 


ADS-21PC 


—15V 


OFFSET 
ADJUST 


+15V 


GAIN 
ADJUST 


+15V OAAA-O -15V 


20K 


ANALOG 
GROUND 


DIGITAL 
GROUND 


Pins 2, 4, 5, 7, 24-30, and 41 must be connected to the 
ground plane as close as possible to the case. 


. Pins 1, 8, 11, 32, 35, 42, and 46 have no internal 


connections. 


Figure 3. 
Typical ADS-21PC Connections 


-1/2 FS -2.5000V | -5.0000V | 0100 0000 0000}1011 1111 1111 
-3/4 FS -3.7500V | -7.5000V | 0010 0000 00001101 1111 1111 
-FS +1LSB -4.9976V 0000 0000 0001/1111 1111 1110 
-FS -5.0000V | -10.0000V | 0000 0000 0000) 1111 1111 1111 


MODEL NO. 


ADS-21PC 


ORDERING INFORMATION 
TEMP. RANGE 


0 to +70 °C 
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ADS-924 


14-Bit, 300 KHz, Low-Power 


Sampling A/D Converter 


FEATURES 


¢ 14-Bit resolution 

- Internal Sample/Hold 

¢ 300 KHz minimum throughput 
- Functionally complete 

¢ Small 24-pin DIP 

- Low-power, 1.4 Watts 

¢ Three-state output buffers 


GENERAL DESCRIPTION 


DATEL's ADS-924 is a 14-bit, functionally complete, sampling 
A/D converter that is packaged in a space-saving 24-pin ce- 
ramic DIP. A minimum throughput rate of 300 KHz is achieved 
while only dissipating 1.4 Watts. 


BIT 14 OUT (LSB) 
BIT 13 OUT 
BIT 12 OUT 
BIT 11 OUT 
BIT 10 OUT 
BIT 9 OUT 
BIT 8 OUT 
BIT 7 OUT 
BIT 6 OUT 
BIT 5 OUT 
BIT 4 OUT 


BIT 3 OUT 


+10V REF 21 


a & 
E nm 
BIPOLAR 20 S 
l F 
s 
ANALOG T nm 
INPUT 19 ‘: | 
= DIGITAL 3-STATE 
CORRECTION ld OUTPUT 
LOGIC REGISTER 
a | 
E 
E LJ 
1 i=. I 
s 
: I 
START E nm 
CONV. 16 R 
4 TIMING 
EOC 15 
13 14 22 23 24 
+5V DIG. GND. +15V GND. -15V 
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START CONVERT 
BIT 2 OUT 

BIT 1 (MSB) 
ANALOG INPUT 
BIPOLAR 

+10V REF 

+15V 

GROUND 

-15V 


14 ENABLE (MSB) 


17BIT 2O0UT 


6BIT 9OUT 
5 BIT 10 OUT 
4 BIT 11 OUT 
3 BIT 12 OUT 
2 BIT 13 OUT 
1 BIT 14 OUT (LSB) 
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PARAMETERS LIMITS UNITS 


+15V Supply (Pin 22) 0 to +18 Volts de 
-15V Supply (Pin 24) 0 to -18 Volts de 
+5V Supply (Pin 13) 


-0.5 to +7.0 Volts de 


Digital Inputs 

(Pins 14, 16) -0.3 to +6.0 Volts de 
Analog Input (Pin 19) -15 to +15 

Lead Temp.(10 Sec.) 


FUNCTIONAL SPECIFICATIONS 


Apply over the operating temperature range and at +15V dc 
and +5V de unless otherwise specified. 


[ANALOG INPUTS [win | TWP. [ WAX. | UNITS _] 


Input Voltage Range 
ADS-924 
(See Table 4 also) 
Input Impedance 
Input Capacitance 


DIGITAL INPUTS 


Logic Levels 
Logic "1" Volts de 
Logic "0" i Volts de 
Logic Loading "1" 
Logic Loading "0" 


PERFORMANCE 


Integral Non-Linearity 
+25 °C (see Tech Notes) LSB 
0 °C to +70 °C + LSB 
-55 °C to +125 °C LSB 
Differential Non-Linearity 
+25 °C LSB 
0 °C to +70 °C LSB 
-55 °C to +125 °C LSB 
Full Scale Absolute 
Accuracy 
+25 °C %FSR 
0 °C to +70 °C %FSR 
-55 °C to +125 °C %FSR 
Unipolar Zero Error, 
+25 °C (See Tech Note 1) %FSR 
0 °C to +70 °C %FSR 
-55 °C to +125 °C %FSR 
Bipolar Zero Error, 
+25 °C (See Tech Note 1) %FSR 
0 °C to +70 °C %FSR 
-55 °C to +125 °C %FSR 
Bipolar Offset Error, 
+25 °C (See Tech Note 1) %FSR 
0 °C to +70 °C %FSR 
-55 °C to +125 °C %FSR 
Gain Error, +25 °C %FSR 
(See Tech Note 1) 
0 °C to +70 °C %FSR 
-55 °C to +125 °C %FSR 
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at +25 °C 
over 0 to 70 °C temp. range 
over -55 to +125 °C temp. range 


Logic Leveis 

Logic "1" 

Logic "0" 

Logic Loading "1" 

Logic Loading "0" 
Internal Reference 
Voltage, +25 °C 

Drift 

External Current 


Resolution 
Output Coding 


Conversion Time 
+25 °C 
0 °C to +70 °C 
-55 °C to +125 °C 
Total Harmonic Distortion 
DC to 100 KHz at Vin<2.5V p-p 
+25 °C 
-55 °C to +125 °C 
DC to 40 KHz at Vin = 10V p-p 
+25 °C 
-55 °C to +125 °C 
Slew Rate 
Aperture Delay Time 
Aperture Uncertainty 
S/H Acquisition Time 
to 0.006% (10V step) 
+25 °C 
0 °C to +70 °C 
-55 °C to +125 °C 
(Sinusoidal Input) 


POWER REQUIREMENTS 


Power Supply Range 
+15V dc Supply 
-15V de Supply 
+5V de Supply 

Power Supply Current 
+15V de Supply 
-15V de Supply 
+5V dc Supply* 

Power Dissipation 

Power Supply Rejection 


PHYSICAL/ENVIRONMENTAL 
Operating Temp. Range 
-MC 
-MM 


Storage Temperature 
Range 


Package Type 
Weight 0.42 ounces (12 grams) 


24-pin hermetic sealed, ceramic DIP 


* +5V power usage at 1 TTL logic loading per data output bit. 


= 


. Applications which are unaffected by endpoint errors or re- 
move them through software will use the typical connections 
shown in Figure 3. Remove system errors or adjust the 
small initial errors of the ADS-924 to zero using the optional 
external circuitry shown in Figure 4. The external adjust- 
ment circuit has no affect on the throughput rate. 


2. Bypass the analog and digital supplies and the +10V refer- 
ence (pin 21) to ground with a 4.7 pF, 25V tantalum electro- 
lytic capacitor in parallel with a 0.1 uF ceramic capacitor. 
Bypass the +10V reference (pin 21) to analog ground (pin 
23): 

3. The ADS-924 exhibits up to 2.0 LSB's of peak-to-peak 


noise. Digital signal processing (DSP) applications will av- 
erage this noise. 


4. To obtain three-state outputs, connect ENABLE (pin 14) toa 
logic "0" (low). Otherwise, connect ENABLE (pin 14) to a 
logic "1" (high). 


TIMING 


Figure 2 shows the relationship between the various input sig- 
nals. The timing shown applies over the operating temperature 
range and over the operating power supply range. These times 
are guaranteed by design. 


INPUT NOTE: NOT DRAWN TO SCALE 
’ T 
| 
ANALOG soons_, | 
INPUT he a 
SETTLING 


> |-=—-10.S Min. 25 nS Max. 


(INTERNAL) 
S/H 


; & 
I 3.13 pS Mn, ————>} \ DATA 
|} 20S Max. INVALID 
OUTPUT 
DATA 
ENABLED DATA ENABLED DATA 


ENABLE 55g = ]|— N-1 VAUD TOnS Max. ]/<- N-1 VALID 
Max, 
Figure 2. ADS-924 Timing Diagram 


Table 2. Input Range Selection 


INPUT RANGE INPUT PIN TIE TOGETHER 
+5V de Pin 19 Pin 20 to Pin 21 
0 to +10V de Pin 19 Pin 20 to Ground 
Table 3. Zero and Gain Adjust 


| PPro hg ZERO ADJUST GAIN ADJUST 
+1/2 LSB +FS - 11/2 LSB 

+300uV de +9.9991V de 

+4.9991V de 


0 to +10V de 
+5V de +300yV dc 


For Immediate Assistance, Dial 1-800-233-2765 


(using external Calibration) 


0 to +10V, +5V 
0 to +5V, +2.5V 
0 to +2.5V, +1.25V 715 


ANALOG EOC 
INPUT * ENABLE 
8 BIT 1 (MSB) 
BIT2 
BIT3 
START BIT4 
CONVERT BITS 


BIPOLAR INPUT 


+10 REF 


UNIPOLAR 
OPERATION 


Figure 3. Typical Input Connections for the ADS-924: 


CALIBRATION PROCEDURE 


1. Connect the converter per Figure 3, Figure 4, and Table 2 
for the appropriate full-scale range (FSR). Applysa pulse of 
200 nanoseconds minimum to the START CONVERT input 
(pin 16) at a rate of 250 KHz. This rate is chosen to reduce 
flicker if LED's are used on the outputs for calibration pur- 
poses. 


2. Zero Adjustments 
Apply a precision voltage reference source between the am- 
plifier's analog input and ground. Adjust the output of the 
reference source per Table 3. For unipolar, adjust the zero 
trimming potentiometer so that the output code flickers 
equally between 00 0000 0000 0000 and 00 0000 0000 
0001. 


For bipolar operation, adjust the potentiometer such that the 


code flickers equally between 10 0000 0000 0000 and 10 
0000 0000 0001. 
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3. Full-Scale Adjustment 


4. To confirm proper operation of the device, vary the precision 
reference voltage source to obtain the output coding listed 


Set the output of the voltage reference used in step 2 to the 
value shown in Table 3. Adjust the gain trimming potentio- 
meter so that the output code flickers equally between 11 


1111 1141 1110 and 11 1111 1141 1111. 


Table 6. Output Coding 
STRAIGHT BIN. COMP. BINARY 


in Table 5. 


ADS-924 


OUTPUT CODING | BIPOLAR INPUT 
MSB LSB | MSB LSB |SCALE _RANGES 
+9.99939V 1111 1111 1111 | 0000 0000 0000 +4.99939V 
+8.7500V 1110 0000 0000 | 0001 1111 1111 +3.7500V 
+7.5000V 1100 0000 0000 | 0011 1111 1111 +2.5000V 
+5.0000V 1000 0000 0000 | 0111 1111 1111 0.0000V 
+2.5000V 0100 0000 0000 | 1011 1111 1111 -2.5000V 
+1.2500V 0010 0000 0000 | 1101 1111 1111 -3.7500V 
+0.0003V 0000 0000 0001 | 111111111110 |-FS+1LSB | -4.99939V 
0.0000V 0000 0000 0000 | 1111 1111 1111 |-FS -5.0000V 
FF. BINARY COMP. OFF. BIN 
dB 
0 
20 
40 R2* 
60 
“ To Pin 19 
100 of ADS-924 
120 SIGNAL 
INPUT 
10 40 80 120 GAIN 
KHz ADJUST 
Figure 5. FFT Analysis of ADS-924 
4.99KQ ZERO/OFFSET 
ADJUST 
MECHANICAL DIMENSIONS 
INCHES (MM) 
0.800MAX | * See Table 4 for R1 and R2 values. 
Ys elem) 
0.190 MAX ; 
ag 49 Figure 4. Optional Calibration Circuit 
0.010 X 0.018 ! 
‘ 0.150 MIN. 
KOVAR Pins (3.8) 
= | ORDERING INFORMATION 
MODEL OPERATING SEAL 
1 1.310 MAX. NUMBER TEMP. RANGE 
(33,3) 
pcm ADS-924MC 0°C to 470°C Hermetic 
(2 5) ADS-924MM -55 °C to +125 °C Hermetic 
Receptacle for PC board mounting can be ordered through 
AMP Inc., Part # 3-331272-8 (Component Lead Socket), 
24 required. 
~—2600 | NOTE: Pins have a 0.025 inch, +0.01 For availability of MIL-STD-883B versions, contact DATEL. 
(15,2) stand-off from case. 
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ADS-928 


High Resolution 
Sampling A/D Converter 


FEATURES 


+ 14-Bit resolution 

¢ 500 KHz sampling rate 

* Functionally complete 

¢ Small 32-pin DIP 

- Low-power, 3.1 Watts 

* Three-state output buffers 
- Samples up to Nyquist 


GENERAL DESCRIPTION 


DATEL's ADS-928 is a 14-bit, 500 KHz sampling rate, function- 
ally complete A/D converter. The ADS-928 samples up-to Ny- 
quist with no missing codes. 


Packaged in a small 32-pin DIP, power requirements are +15 
volts and +5 volts with 3.1 Watts power dissipation. 


a? ur 


INPUT/OUTPUT CONNECTIONS. 


[pw |runction | pin [Function _| 


+10V REF. OUT 17. | BIT 14 OUT (LSB) 
BIPOLAR 18 | BIT 13 OUT 
ANALOG INPUT 19 | BIT12 OUT 
SIGNAL GROUND 20 | BIT 11 OUT 
OFFSET ADJUST 21 | BIT 10 OUT 

GAIN ADJUST 22 | BIT9OUT 
OVERFLOW 23 | BIT8 OUT 
COMP. BIN 24 | BIT 7 OUT 
ENABLE 25 | BIT6 OUT 

+5V 26 | BITS OUT 
DIGITAL GROUND 27 | BIT4 OUT 

+15V 28 | BIT3 OUT 

-15V 29 | BIT2 OUT 

NO CONNECTION 30 | BIT 1 OUT (MSB) 
ANALOG GROUND 31 | BIT 1 OUT (MSB) 
EOC 32 | START CONVERT 


1 
2 
3 
4 
5 
6 
7 
8 
9 


GAIN 
ADJUST 


+10V REF 


OFFSET 
ADJUST 


BIPOLAR 


ANALOG 
INPUT 


CONV. 32-—> 
4 TIMIN' =e 
EOC 16 


ID 
iG 
4 10 11 12 15 
SIGNAL GND +5V DIG. GND. +15V ANA. GND. 
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-QmD 


31 BIT 1 OUT (MSB) 
30 BIT 1 OUT (MSB) 
29BIT 2O0UT 
28 BIT 30UT 
27 BIT 40UT 
26 BIT 5OUT 
3-STATE ea 25 BIT 6 OUT 
OUTPUT i 24 BIT 7 OUT 
aes Se | 23 BIT 8 OUT 
i 22 BIT 9 OUT 
| 21 BIT 10 OUT 
B 20 BIT 11 OUT 
Y | 19 BIT 12 OUT 
| "| 18 BIT 13 OUT 
17 BIT 14 OUT (LSB) 
9 ENABLE 
7 OVERFLOW 


8 
COMP BIN 


1-47 


ADS-928 


S DANIEL 


ABSOLUTE MAXIMUM RATINGS 
PARAMETERS LIMITS UNITS 


+15V Supply (Pin 12) -0.3 to +18 Volts de 
-15V Supply (Pin 13) +0.3 to -18 Volts de 
+5V Supply (Pin 10) -0.3 to +7.0 Volts de 


Digital Inputs 

(Pins 8, 9, 32) -0.3 to +7.0 Volts de 
Analog Input (Pin 3) £25 Volts 
Lead Temp. (10 Sec.) 300 max ee 


FUNCTIONAL SPECIFICATIONS 


Apply over the operating temperature range and at +15V dc 
and +5V dc unless otherwise specified. 


Input Voltage Range 


Input Impedance 
Input Capacitance 


DIGITAL INPUTS 


Logic Levels 
Logic "1" 
Logic "0" 
Logic Loading "1" 
Logic Loading "0" 


PERFORMANCE 


Int. Non-Lin. @ fin = 250 KHz 
+25 °C 
0 to +70°C 
-55 to +125 °C 
Diff. Non-Lin. @ fin = 250 KHz 
+25 °C 
0 to +70 °C 
-55 to +125 °C 
Full Scale Absolute 
Accuracy 
+25 °C. 
0 to +70 °C 
-55 to +125 °C 
Unipolar Zero Error, 
+25 °C 
0 to +70 °C 
-55 to +125 °C 
Bipolar Zero Error, 
+25 °C (Tech Note 1) 
0 to +70 °C 
-55 to +125 °C 
Bipolar Offset Error, 
+25 °C (Tech Note 1) 
0 to +70 °C 
-55 to +125 °C 
Gain Error, +25 °C 
(See Tech Note 1) 
0 to +70 °C 
-55 to +125 °C 
No Missing Codes 
14 Bits @ 250 KHz fin OVER 0 TO +70°C. 
13 Bits @ 250 KHz fin OVER -55 TO +125*C 
Resolution 14 Bits minimum 
Output Coding 
(Pin 8 Hi) Straight bin./oftset bin./2's Comp. 
(Pin 8 Low) Comp. bin./Comp. offset bin., C2C 


foureurs___ [WN | WR | WAX | UWTS | 


Logic Levels 
Logic "1" i Volts de 
Logic "0" 
Logic Loading "1" 
Logic Loading "0" 
Internal Reference 


Total Harm. Distort. (-0.5 dB) 

DC to 100 KHz 

100 KHz to 250 KHz 
Signal-to-Noise Ratio 

(w/o distortion, -0.5 dB) 

DC to 100 KHz 

100 KHz to 250 KHz 
Signal-to-Noise Ratio 

& distortion, -0.5 dB 

DC to 100 KHz 

100 KHz to 250 KHz 
Effective Bits, -0.5 dB 

DC to 100 KHz 

100 KHz to 250 KHz 
Two-tone Intermodulation 
Distortion (fin = 100 KHz, 

240 KHz, Fs=500 KHz, 


Small Signal (-20 dB input) 

Full Power (0 dB input) 
Feedthrough Rejection 

@ fin = 250 KHz 
Slew Rate 
Aperture Delay Time 
Aperture Uncertainty 
S/H Acquisition Time 

(to 0.01%FS (10V step) 

Overvoltage Recovery, +12V 
A/D Conversion Rate 

+25°C 

0 to +70°C 

-55 to =125°C 


POWER REQUIREMENTS 


Power Supply Range 
+15V de Supply " i Volts de 
-15V de Supply ‘ “15. -15. Volts de 
+5V de Supply i . / Volts de 
Power Supply Current 
+15V de Supply mA 
-15V de Supply . : mA 
+5V de Supply © - mA 
Power Dissipation \ F Watts 
Power Supply Rejection - . %FSRI%V 


PHYSICAL/ENVIRONMENTAL 
Operating Temp. Range 

-MC 

-MM 


Storage Temperature 
Range 


Package Type 32-pin hermetic sealed, ceramic TDIP 
Weight 0.42 ounces (12 grams) 


@ +5V power usage at 1 TTL logic loading per data output bit. 
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TECHNICAL NOTES 


1. Use external potentiometers to remove system errors or the 
small initial errors to zero. Use a 20K trimming potentiome- 
ter for gain adjustment with the wiper tied to pin 6 (ground 
pin 6 for operation without adjustments). Use a 20K trim- 
ming potentiometer with the wiper tied to pin 5 for zero/ 
offset adjustment (connect pin 5 to pin 15, analog ground 
for operation without adjustment). 


2. Rated performance requires using good high-frequency cir- 
cuit board layout techniques. The analog and digital 
grounds are not connected internally. Avoid ground-related 
problems by connecting the digital and analog grounds to 
one point, the ground plane beneath the converter. Due to 
the inductance and resistance of the power supply return 
paths, return the analog and digital ground separately to the 
power supplies. 


3. Bypass the analog and digital supplies and the +10V refer- 
ence (pin 1) to ground with a 4.7 uF, 25V tantalum electro- 
lytic capacitor in parallel with a 0.1 uF ceramic capacitor. 
Bypass the +10V reference (pin 1) to analog ground (pin 
15). 


4. Obtain straight binary/offset binary output coding by tying 
COMP BIN (pin 8) to +5V dc or leaving it open. The device 
has an internal pull-up resistor on this pin. To obtain com- 
plementary binary or complementary offset binary output 
coding, tie the COMP BIN pin to ground. The COMP BIN 
signal is compatible to CMOS/TTL logic levels for those us- 
ers desiring logic control of this function. 


5. To enable the three-state outputs, connect ENABLE (pin 9) 
to a logic "0" (low). To disable, connect ENABLE (pin 9) to 
a logic "1" (high). 


6. The 200 nSec. minimum START CONVERT pulse width as- 
sures the hold mode settling time requirements are met. 


7. The specifications listed in Figure 2 (timing diagram) apply 
over the full operating temperature range unless otherwise 
specified. 


CALIBRATION PROCEDURE 


1. Connect the converter per Figure 3, and Table 1 for the ap- 
propriate full-scale range (FSR). Apply a pulse of 200 nano- 
seconds minimum to the START CONVERT input (pin 32) 
at a rate of 200 KHz. This rate is chosen to reduce flicker if 
LED's are used on the outputs for calibration purposes. 


Table 1. Input Connections 


|INPUT RANGE | INPUTPIN| TIE TOGETHER 


0 to -10V Pin3 Pins 2 and 4 
+5V Pin3 Pins 1 and 2 


Table 2. Zero and Gain Adjust 
oe oe ZERO ADJUST GAIN ADJUST 
+1/2 LSB FS - 1/2 LSB 
0 to -10V -305 pV -9.999085V 
+5V -305 uV -4.999085V 


For Immediate Assistance, Dial 1-800-233-2765 


2. Zero Adjustments 
Apply a precision voltage reference source between the an- 
alog input (pin 3) and signal ground (pin 4). Adjust the out- 
put of the reference source per Table 2. 


For unipolar, adjust the zero trimming potentiometer so that 
the output code flickers equally between 00 0000 0000 
0000 and 00 0000 0000 0001 with the COMP BIN (pin 8) 
tied high (straight binary) or between 11.1111 1111 1111 
and 11 1111 1111 1110 with the COMP BIN (pin 8) tied low 
(complementary binary). 


For bipolar operation, adjust the potentiometer such that the 
code flickers equally between 10 0000 0000 0000 and 10 
0000 0000 0001 with COMP BIN (pin 8) tied high (offset bi- 
nary) or between 01.1111 1111 1111 and 01 1111 1111 
1110 with COMP BIN (pin 8) tied low (complementary offset 
binary). 


Two's complement coding requires use of the MSB (pin 31) 
with COMP BIN (pin 8) tied high, adjusting the potentiome- 
ter such that the code flickers between 00 0000 0000 0000 
and 00 0000 0000 0001. 


3. Full-Scale Adjustment 
Set the output of the voltage reference used in step 2 to the 
value shown in Table 2. 


Adjust the gain trimming potentiometer so that the output 
code flickers equally between 11 1111 1111 1110 and 11 
1411 1111 1111 for COMP BIN (pin 8) tied high (straight bi- 
nary) or between.00 0000 0000 0000 and 00 0000 0000 
0001 for COMP BIN tied low (complementary binary). 


Two's complement coding requires use of the MSB (pin 31) 
with the COMP BIN (pin 8) tied high, adjusting the gain trim- 
ming potentiometer so that the output code flickers equally 
between 01 1111 1111 1110 and 01 1111 1111 1111. 


4. To confirm proper operation of the device, vary the precision 
reference voltage source to obtain the output coding listed 
in Table 3. 


—>, | 4— 20 nSec MIN., 35 nSec MAX \ 
700 nSec MIN. 


DATA N-1 VALID DATA N VALID 
INVALID 


ENABLE ENABLED DATA N VALID 


—]|*-tonSecMAX DATA INHIBITED 10 nSec MAX —*||¢— 


NOTE: NOT DRAWN TO SCALE 


Note: Retriggering START CONVERT before EOC 
goes low will not start a new conversion. 


Figure 2. ADS-928 Timing Diagram 
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UNTYOLAR ~] INFUI HANGES, Vv ac 


0 to -10V 
-9.999390 
-8.750000 
-7.500000 
-5.000000 
-2.500000 
-1.250000 
-0.000610 
0.000000 


UUIPUI CODING 


41:11914 11111111 
11 1000 0000 0000 
11 0000 0000 0000 
10 0000 0000 0000 
01 0000 0000 0000 
00 1000 0000 0000 
00 0000 0000 0001 
00 0000 0000 0000 


LSB 
00 0000 0000 0000 
OO 0111 1111 1111 
OO 1111 1111 1111 
O01 1141111111111 
10 111111111111 
11.0111 1111 1111 
111111 1111 1110 


O04 11111111 1111 
01 1000 0000 0000 
01 0000 0000 0000 
00 0000 0000 0000 
10 0000 0000 0000 
10 1000 0000 0000 
10 0000 0000 0001 


-4.99939 
-3.75000 
-2.50000 

0.00000 
+2.50000 
+3.75000 
+4.99939 
+5.00000 


aS ASS on 
INPUT RANGE| BI POLAR 


+FS -1 LSB 
+3/4 FS 
+1/2 FS 

0 

-1/2 FS 
-3/4 FS 
-FS +1 LSB 
-FS 


11 1111 1111 1111 | 10 00000000 0000 


MECHANICAL DIMENSIONS 
INCHES (MM) 


1.101 MAX —| 
(28,0) 


0.190 (4,9) MAX 
0.010 X 0.018 0.150 (3,8) MIN. 


KOVAR Pins 


15 1.712 MAX. 
SPACES (43,5) 
AT 0.100 
(2,5) 


ere 


GAIN 
+15VO ADJUST ; 
ENABLE _ 
BIT 1 (MSB) 
BIT 1 (MSB) 
BIT2 

BIT3 

BIT 4 

BITS 

BIT6 

BIT7 

BITS 

BIT9 

BIT 10 

BIT 11 

BIT 12 

BIT 13 

BIT 14 (LSB) 
OVERFLOW 
EOC 


GAIN ADJUST 


+10V REF 


ADS-928 


BIPOLAR 


0 to -10V 


ANALOG INPUT 
COMP BIN 


START CONVERT 


NO CONNECTION 
SIGNAL GROUND 


—— 0.900 
(22,9) 


NOTE: Pins have a 0.025 inch, +0.01 
stand-off from case. 


ZERO/OFFSET ADJUST 


Figure 3. Typical ADS-928 Connection Diagram 


ORDERING INFORMATION 
MODEL NUMBER 


OPERATING TEMP. RANGE SEAL 


ADS-928MC 
ADS-928MM 
ADS-EVAL1 


0 °C to +70 °C Hermetic 
-55 °C to +125 °C Hermetic 
Evaluation Board (without ADS-928) 


Receptacle for PC board mounting can be ordered 
through AMP Inc., Part # 3-331272-8 (Component Lead 
Socket), 32 required. 


0 25 50 75 


100 «6115 «= 150 175 
KHz 


For availibility of MIL-STD-883B versions, contact DATEL. 


Figure 4. FFT Analysis of ADS-928 
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ADS-930 
16-Bit, 500 KHz, High Resolution 
Sampling A/D Converter 


» (OVNNESIL 


ADVANCED PRODUCT DATA 


FEATURES 


16-Bit resolution 

500 KHz sampling rate 
Functionally complete 
Internal S/H 

Small 40-pin DIP 
Low-power, 2.1 Watts 
Three-state output buffers 
Samples up to Nyquist 

16 word FIFO memory 


sce ee ee ee 


GENERAL DESCRIPTION 
DATEL's ADS-930 is a 16-bit, 500 KHz sampling rate, func- +10V REFERENCE BIT 16 OUT (LSB) 
tionally complete A/D converter with internal FIFO. The ADS- BIPOLAR BIT 15. QUT 
930 samples up to Nyquist with no missing codes. ANALOG INPUT FIFO/DIR 
ANALOG GROUND DIGITAL GROUND 
Packaged in a small 40-pin TDIP, power requirements are OFFSET ADJUST BIT 14 OUT 
+15 Volts and +5 Volts with 2.1 Watts power dissipation. GAIN ADJUST BIT 13 OUT 
+15V BIT 12 OUT 
APPLICATIONS COMP BIN BIT 11 OUT 
ENABLE BIT 10 OUT 
+ Spectroscopy FIFO READ ANALOG GROUND 
+ Spectrum analysis ANALOG GROUND BIT 9 OUT 
+ Imaging -15V BIT 8 OUT 
+ Radar ANALOG GROUND BIT 7 OUT 


Medical instrumentation 
High-speed data acquisition systems 


OVERFLOW 
EOC 


BIT 6 OUT 
BIT 5 OUT 


+5V BIT 4 OUT 
START CONVERT BIT 3 OUT 
DIGITAL GROUND BIT 2 OUT 
FSTAT1 BIT 1 OUT (MSB) 
FSTAT 2 BIT 1 OUT (MSB) 


19 FSTAT1 
20 FSTAT2 
GAIN Az 
ADJUST 23 FIFO/DIR 
10 FIFO READ 


+10V REF 
39 BIT 1 OUT (MSB) 
| laoir 1 out (MSB) 
| 38 Bir 20UT 


OFFSET (DIRECT or lesan aur 

ADJUST FIFO | 36 BIT 40uT 
OUTPUTS: 

BIPOLAR ) - 35BIT 5 OUT 

34 BIT 6 OUT 

DIGITAL estate ~ -s/938IT 7 OUT 

CORRECTION [| OUTPUT |_Js2BIT 80uT 

ANALOG LOGIC REGISTER |[_.J31BIT 90UT 

INPUT |_| 29 BIT 10 OUT 


|_| 28 BIT 11 OUT 
|_.J27 BIT 12 0UT 
| | 26 Bit 13.:0UT 
|| 25 BIT 14 OUT 
|_.|22 BIT 15 OUT 
|_| 21 BIT 16 (LSB) 


= 
ene ei TIMING ees. hiss 9 ENABLE 
14 OVERFLOW 


D 


16 24,18 7 4,11,13,30 12 8 
+5V DIG. GND. +15V ANA. GND. -15V COMP BIN 


For Immediate Assistance, Dial 1-800-233-2765 1-51 
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ABSOLUTE MAXIMUM RATINGS ees ae te 
(Pin Hi Straight bin./offset bin./2's Comp. 
PARAMETERS LIMITS (Pin om Comp. bin./Comp. offset bin.,C2C 
+15V Supply -0.3to +18 Volts de emcee 2a - =) Vans Be 
-15V Supply +0.3 to -18 Volts de Logic "0" - - 0.4 Volts de 
+5V Supply -0.3 to +7.0 Volts de Logic Loading "1" - - -160 pA 
Digital Inputs -0.3 to +7.0 Volts de Logic Loading "0" - - 6.4 mA 
Hplset so = bs v si ve 125 so 4.98 5.0 5.02 | Voltsd 
oltage (+5V), + +4, +5. +5. ‘olts de 
Lead Temp. (10 Sec.) 300 max Dnt 2 25 330 ppm/°C 
External Current - = 5 mA 
Internal Reference 
FUNCTIONAL SPECIFICATIONS Voltage (-10V), +25 °C -9.98 10.0 Volts de 
Drift = H13 ppm/ °C 
Apply over the operating temperature range and at +15V dc at = 
and +5V de unless otherwide specified. DYNAMIC PERFORMANCE 
Total Harm. Distort. (-0.5 dB) 
ANALOG INPUTS DC to 100 KHz -89 -95 = FS - dB 
100 KHz to 250 KHz -83 -88 = FS - dB 
Input Voltage Range Signal-to-Noise Ratio 
(w/o distortion, -0.5 dB) 
DC to 100 KHz +90 "95 + FS -dB 
Input Impedance 100 KHz to 250 KHz -87 -89 - FS - dB 
Input Capacitance Signal-to-Noise Ratio 
& distortion, -0.5 dB 
DIGITAL INPUTS DC to 100 KHz 82 87 = FS - dB 
Logic Levels 100 KHz to 250 KHz -78 -80 - FS -dB 
Logic "1" Volts de Effective Bits, -0.5 dB 
Logic "0" Volts de DC to 100 KHz 14 14.5 - Bits 
Logic Loading "1" pA 100 KHz to 250 KHz 13 13.5 = Bits 
Logic Loading "0" Two-tone intermodulation 
Distort. (fin = 100 KHz, 240 KHz, 
PERFORMANCE ene rg 0.5 dB) TBD ed - | Fs=0B 
Int. Non-Lin. @ fin = 250 KHz Slew Rate 90 100 5 VipSec. 
+25 °C Aperture Delay Time - = +10 nSec. 
0 to +70 °C Aperture Uncertainty - = +100 pSec. 
-55 to +125 °C S/H Acquisition Time 
Diff. Non-Lin. @ fin = 250 KHz (to 0.01%FS (10V step) - 480 600 nSec. 
+25 °C Feedthrough Rejection 
0 to +70 °C @ fin = 250 KHz -96 - - dB 
-55 to +125 °C AID Conversion Rate 
Full Scale Absolute +25 °C 500 = = KHz 
Accuracy 0 to +70 °C 500 - = KHz 
+25 C. -55 to +125 °C 500 = = KHz 
0 to +70 °C Input Bandwidth 
-55 to +125 °C Small Signal (-20 dB input) 6 8 - MHz 
Unipolar Zero Error, Full Power (0 dB input) 15 2 - MHz 
ae > ‘ Overvoltage Recovery, +12V 600 1000 nSec. 
a 25 POWER REQUIREMENTS 
Bipolar Zero Error, Power Supply Range 
+25 °C (Tech Note 1) +15V de Supply Volts de 
0 to +70 °C -15V de Supply Volts de 
_ 55 to +125 °C +5V de Supply Volts de 
Bipolar Offset Error, Power Supply Current 
+25 °C (Tech Note 1) +15V de Supply +47 +55 mA 
Oto +70 °C -15V de Supply 68 -75 mA 
-85 to +125 °C +5V de Supply ® mA 
Gain Error, +25 °C Power Dissipation Watts 
es 7 1) Power Supply Rejection 
see PHYSICAL/ENVIRONMENTAL 
No Missing Codes r. Temp. Range, - = . 
15 Bits @ 250 KHz fin Over 0 to +70 °C ~~) a - . a ts 
TBD Bits @ 250 KHz fin Over -55 to +125 °C Storage Temp. Range 4 5 °C 
Resolution 16 Bits minimum Package Type 40-pin hermetic sealed, ceramic DIP 
Pins 0.010 x 0.018 inch Kovar 


Weight 


Specification footnotes 
® +5V power usage at 1 TTL logic loading per data output bit. 
Warm-up time to full specification: 5 minutes 


0.56 ounces (16 grams) maximum 
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PRELIMINARY PRODUCT DATA 


FEATURES 


* 14-Bit resolution 

¢ 1.0 MHz minimum throughput 
- Internal Sample/Hold 

¢ Functionally complete 

¢ Small 32-pin DIP 

¢ Low-power, 2.8 Watts 

* Three-state output buffers 

¢ Samples up to Nyquist 


GENERAL DESCRIPTION 


DATEL's ADS-941 is a 14-bit, 1.0 MHz sampling rate, func- 
tionally complete A/D converter. The ADS-941 samples up 
to Nyquist with no missing codes. 


Packaged in a small 32-pin DIP, power requirements are 
+15 volts and +5 volts with 2.8 Watts power dissipation. 


ADS-941 


14-Bit, 1.0 MHz, High Resolution 


Sampling A/D Converter 


go? 


INPUT/OUTPUT CONNECTIONS 


+10V REF. OUT” 
BIPOLAR 

ANALOG INPUT 
SIGNAL GROUND 
OFFSET ADJUST 
ANALOG GROUND 
OVERFLOW 
COMP. BIN 
ENABLE 

+5V 

DIGITAL GROUND 
+15V 

-15V 

NO CONNECTION 
ANALOG GROUND 
EOC 


BIT 14 OUT (LSB) 
BIT 13 OUT 

BIT 12 OUT 

BIT 11 OUT 

BIT 10 OUT 

BIT 9 OUT 

BIT 8 OUT 

BIT 7 OUT 

BIT 6 OUT 

BIT 5 OUT 

BIT 4 OUT 

BIT 3 OUT 

BIT 2 OUT 

BIT 1 OUT (MSB) 
BIT 1 OUT (MSB) 
START CONVERT 


ANALOG 


GROUND 
+10V REF — 
1 OUT (MSB) 
1 OUT (MSB) 
OFFSET saa 
ADJUST eel 
4 OUT 
BIPOLAR 5 OUT 
DIGITAL 3-STATE SOUT 
CORRECTION OUTPUT 7 OUT 
Ansa LOGIC m REGISTER 
2 8 OUT 
9 OUT 
[721 BIT 10 0UT 
DO NOT 20 BIT 11 OUT 
14 | 
CONNECT [7] 19 BIT 12 OUT 
START « 7] 18817 13 OUT 
col R 17 BIT 14 OUT (LSB) 
-_ TIMING 9 ENABLE 
7 OVERFLOW 


4 10 1 12 15 13 8 
SIGNAL GND +5V DIG. GND. +15V ANA. GND. -15V COMP BIN 


For Immediate Assistance, Dial 1-800-233-2765 
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ADS-941 


ABSOLUTE MAXIMUM RATINGS 
PARAMETERS 
-0.3 to +18 Volts de 


+0.3 to -18 Volts de 
-0.3 to +7.0 Volts de 


+15V Supply (Pin 12) 
-15V Supply (Pin 13) 
+5V Supply (Pin 10) 


Digital Inputs 
(Pins 8, 9, 32) 
Analog Input (Pin 3) +25 


-0.3.to +7.0 


Lead Temp. (10 Sec.) 300 max 


FUNCTIONAL SPECIFICATIONS 


Apply over the operating range and at +15V de and +5V de 
unless otherwise specified.® 


fanaLoeweurs [wn | we | wa | ow | 


Input Voltage Range 


Input Impedance 
Input Capacitance 


Logic Levels 
Logic "1" 
Logic "0" 
Logic Loading "1" 
Logic Loading "0" 
PERFORMANCE 


Int. Non-Lin. @ fIN = 500 KHz 
+25 °C 
0 to +70 °C 
-55 to +125 °C 
Diff. Non-Lin. @ fIN = 500 KHz 
+25 °C 
0 to +70 °C 
-55 to +125 °C 
Full Scale Absolute 
Accuracy (See Tech Note 1) 
+25 °C. 
0 to +70 °C 
-55 to +125 °C 
Unipolar Zero Error 
+25 °C (Tech Note 1) 
0 to +70 °C 
-55 to +125 °C 
Bipolar Zero Error 
+25 °C (Tech Note 1) 
0 to +70 °C 
-55 to +125 °C 
Bipolar Offset Error, 
+25 °C (Tech Note 1) 
0 to +70 °C 
-55 to +125 °C 
Gain Error (Tech Note 1) 
+25 °C 
0 to +70 °C 
-55 to +125 °C 
No Missing Codes 
14 Bits @ 500 KHz fIN 
13 Bits @ 500 KHz fIN 
Resolution 


Over the Operating Temp. Range. 


14 Bits 


Straight bin /offset bin./2's Comp. 
Comp. bin./Comp. offset bin., C2C 


Volts de 
Volts de 
pA 


Logic Loading "1" 
Logic Loading "0" 
Internal Reference 
Voltage, +25 °C 
Drift 
External Current 
PERFORMANCE 


Slew Rate 
Aperture Delay Time 
Aperture Uncertainty 
S/H Acquisition Time 
(to 0.006%FS (10V step) 

Total Harm. Distort. (-0.5 dB) 

DC to 100 KHz 

100 KHz to 500 KHz 
Signal-to-Noise Ratio 

(w/o distortion, -0.5 dB) 

DC to 100 KHz 

100 KHz to 500 KHz 
Signal-to-Noise Ratio 

& distortion, -0.5 dB 

DC to 100 KHz 

100 KHz to 500 KHz 
Effective Bits, -0.5 dB 

DC to 100 KHz 

100 KHz to 500 KHz 
Two-tone Intermodulation 
Distortion (fIN = 100 KHz, 

240 KHz, Fs=1.0 MHz, 

-0.5 dB) 
Input Bandwidth 

Small Signal (-20 dB input) 

Full Power (0 dB input) 
Feedthrough Rejection 

@fIN = 500 KHz 
Overvoltage Recovery, +12V 
AID Conversion Rate 
+25 °C 
0 to +70 °C 
-55 to +125 °C 


POWER REQUIREMENTS 


Power Supply Range 
+15V de Supply 

-15V de Supply 

+5V de Supply 
Power Supply Current 

+15V de Supply 

-15V de Supply 

+5V de Supply © 
Power Dissipation 
Power Supply Rejection 


PHYSICAL/ENVIRONMENTAL 


+150 °c 


32-pin hermetic sealed, ceramic TDIP 
0.42 ounces (12 grams) 


@ +5V power usage at 1 TTL logic loading per data output bit. 
@ Warm-up time to full specification: 20 minutes. 
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TECHNICAL NOTES 


1. Use external potentiometers to remove system errors or the 
small initial errors to zero. Use a 200 Q trimming potentio- 
meter in series with the analog input for gain adjustment. 
Use a short in place of the gain adjustment trim pot for oper- 
ation without adjustments. Use a 20K trimming potentiome- 
ter with the wiper tied to pin 5 for zero/offset adjustment 
(connect pin 5 to pin 15, analog ground for operation with- 
out adjustment). 


2. Rated performance requires using good high-frequency cir- 
cuit board layout techniques. The analog and digital 
grounds are not connected internally. Avoid ground-related 
problems by connecting the digital and analog grounds to 
one point, the ground plane beneath the converter. Due to 
the inductance and resistance of the power supply return 
paths, return the analog and digital ground separately to the 
power supplies. 


3. Bypass the analog and digital supplies and the +10V refer- 
ence (pin 1) to ground with a 4.7 uF, 25V tantalum electro- 
lytic capacitor in parallel with a 0.1 \wF ceramic capacitor. 
Bypass the +10V reference (pin 1) to analog ground (pin 
15): 


4. Obtain straight binary/offset binary output coding by tying 
COMP BIN (pin 8) to +5V dc or leaving it open. The device 
has an internal pull-up resistor on this pin. To obtain com- 
plementary binary or complementary offset. binary output 
coding, tie the COMP BIN pin to ground. The COMP BIN 
signal is compatible to CMOS/TTL logic levels for those us- 
ers desiring logic control of this function. 


5. To enable the three-state outputs, connect ENABLE (pin 9) 
to a logic "0" (low). To disable, connect ENABLE (pin 9) to 
a logic "1" (high). 


CALIBRATION PROCEDURE 


1. Connect the converter per Figure 3, and Table 1 for the ap- 
propriate full-scale range (FSR). Apply a pulse of 50 nano- 
seconds minimum to the START CONVERT input (pin 32) 
at a rate of 200 KHz. This rate is chosen to reduce flicker if 
LED's are used on the outputs for calibration purposes. 


Table 1. Input Connections 


INPUT RANGE INPUT PIN TIE TOGETHER 


0 to -10V Pin 3 Pins 2 and 4 
+5V Pin3 Pins 1 and 2 


Table 2. Zero and Gain Adjust 


| ZERO ADJUST GAIN ADJUST 
+1/2 LSB FS - 1/2 LSB 

0 to +10V -305 pV -9.999085V 

+5V -305 UV -4.999085V 


For Immediate Assistance, Dial 1-800-233-2765 


2. Zero Adjustments 
Apply a precision voltage reference source between the ana- 
log input (pin 3) and signal ground (pin 4). Adjust the output 
of the reference source per Table 2. 


For unipolar, adjust the zero trimming potentiometer so that 
the output code flickers equally between 00 0000 0000 
0000 and 00 0000 0000 0001 with the COMP BIN (pin 8) 

* tied low (straight binary) or between 11 1111 1111 1111 
and 11 1111 1111 1110 with the pin 8 tied high (comple- 
mentary binary). 


For bipolar operation, adjust the potentiometer such that the 
code flickers equally between 10 0000 0000 0000 and 10 
0000 0000 0001 with pin 8 tied high (offset binary) or be- 
tween 01 1111 1111 1111 and 01 1111 1111 1110 with pin 
8 tied low (complementary offset binary). 


Two's complement coding requires use of the MSB (pin 31) 
with COMP BIN (pin 8) tied high, adjusting the potentiome- 
ter such that the code flickers between 00 0000 0000 0000 
and 00 0000 0000 0001. 


wo 


. Full-Scale Adjustment 
Set the output of the voltage reference used in step 2 to the 
value shown in Table 2. 


Adjust the gain trimming potentiometer so that the output 
code flickers equally between 11 1111 1111 1110 and 11 
1111 1111 1111 for COMP BIN (pin 8) tied low for unipolar 
operation or tied high for bipolar operation (straight binary/ 
offset binary) or between 00 0000 0000 0000 and 00 0000 
0000 0001 for COMP BIN tied high for unipolar operastion- 
or tied low for bipolar operation (complementary binary/ 
complementary offset binary). 


Two's complement coding requires use of the MSB (pin 31) 
with the COMP BIN (pin 8) tied high, adjusting the gain trim- 
ming potentiometer so that the output code flickers equally 
between 01 1111 1111 1110 and 01 1111 1111 1111. 


4. To confirm proper operation of the device, vary the precision 
reference voltage source to obtain the output coding listed 
in Table 3. 


| '¢— HOLD MODE SETTLING 
— >|, ‘'et 50nSecMIN 


NOTE: NOT DRAWN TO SCALE 


START 
CONVERT 
: ‘ 

S/H |+— 30nSec MIN 
cee | SAMPLE 
(INTERNAL) 10 nSec MIN., 25 nSec MAX. 


AD EOC 
OUT 


BUSY 
+— 25 nSec MIN 


—*, | 4— 20nSec MIN., 35 nSec MAX 1 


600 nSec MIN—————-]_, 
me DATA N-1 VALID D<[_DATAN VALID 


INVALID 


ENABLE 


ENABLED DATA N VALID. 
—*]|*-10 nSec MAX DATA INHIBITED 10 nSec MAX > ]kK— 


NOTE: Retriggering the START CONVERT pulse before EOC goes low will not initiate a new conversion. 


NOTE: The specifications listed apply over the full operating temperature range unless otherwise specified. 


Figure 2. ADS-941 Timing Diagram 
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ADS-941 ® DVANNEL 


Table 3. Output Coding 


STRAIGHT: BIN COMP. BIN 
INPUT RANGES, V dc OUTPUT CODING INPUT RANGE| BI POLAR 
0 to +10V MSB B MSB LSB MSB LSB +10V de SCALE 
-9.999390 411.1111 1111 1111 | 00 0000 0000 0000 | O01 1111 11111111 -4.99939 +FS -1 LSB 
-8.750000 11 1000 0000 0000 | 00 0111 1111 1111 | 01 1000 0000 0000 -3.75000 +3/4 FS 
-7.500000 11 0000 0000 0000 } 00 1111 1111 1111 | 01 0000 0000 0000 -2.50000 +1/2 FS 


-5.000000 10 0000 0000 0000 | 01 1111 1111 1111 | 00 0000 0000 0000 0.00000 0 


UNIPOLAR 
SCALE 


1/4 FS -2.500000 01 0000 0000 0000 | 10 1111 1111 1111 | 10 0000 0000 0000 +2.50000 -1/2 FS 

1/8 FS -1.250000 00 1000 0000 0000 | 11 0111 1111 1111 | 10 1000 0000 0000 +3.75000 -3/4 FS 
-0.000610 00 0000 0000 0001 | 11 1111 1111 1110} 10 0000 0000 0001 +4,99939 -FS +1 LSB 
0.000000 +5.00000 -FS 


00 0000 0000 0000 | 11 1111 1111 1111 | 10 00000000 0000 


)FF BINARY 


MECHANICAL DIMENSIONS 
INCHES (MM) 
|— 1.101 MAX —| 
(28,0) 

TE 0.190 (4,9) MAX 

ENABLE 
ANALOG GROUND arr Se) 0.010 X 0.018 0.150 (3,8) MIN. 

BIT 1 (MSB) KOVAR Pins 


BIT2 
BIT3 
BIT 4 
BITS 
BIT6 
BIT7 
BIT8 
BITS 


+10V REF 


sipoan ~=ADS-941 


te. 


15 1.712 MAX. 


Oto +10V ANALOG INPUT 
aT pa se SPACES (43,5) 
+5V DC COMP BIN 
rs jo dey BIT 12 AT 0.100 
START CONVERT BIT 13 (2,5) 
41 DO NOT CONNECT BIT 14 (LSB) 
OVERFLOW 


SIGNAL GROUND 


cnn 


EOC 


— 0.900 —| 
ZERO/OFFSET ADJUST (22,9) 


NOTE: Pins have a 0.025 inch, +0.01 
stand-off from case. 


Figure 3. Typical ADS-941 Connection Diagram 


10 

a | | ORDERING INFORMATION 

30 

40 MODEL NUMBER OPERATING TEMP.RANGE = SEAL 
2 = ADS-941MC 0 °C to +70 °C Hermetic 
= ADS-941MM -55 °C to +125 °C Hermetic 
ae al ACCESSORY ADS-EVAL1 Evaluation Board 
és (without ADS-941) 


' Receptacle for PC board mounting can be ordered through 
AMP Inc., Part # 3-331272-8 (Component Lead Socket), 32 
required. 


For availibility of MIL-STD-883B versions, contact DATEL. 


KHz 


Figure 4. FFT Analysis of ADS-941 
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PRELIMINARY PRODUCT DATA 


FEATURES 


* 14-Bit resolution 

¢ Internal Sample/Hold 

¢ 2.0 MHz minimum throughput 
* Functionally complete 

« Small 32-pin DIP 

+ Low-power 2.9 Watts 

¢ Three-state output buffers 

» Samples up to Nyquist 


GENERAL DESCRIPTION 


DATEL's ADS-942 is a 14-bit, 2.0 MHz sampling rate, function- 
ally complete A/D converter. The ADS-942 samples up to Ny- 
quist with no missing codes. 


Packaged in a small 32-pin DIP, power requirements are +15 
volts and +5 volts with 2.9 Watts power dissipation. 


ADS-942 
14-Bit, 2.0 MHz, High Resolution 
Sampling A/D Converter 


+10V REF. OUT 
BIPOLAR 


BIT 14 OUT (LSB) 
BIT 13 OUT 

BIT 12 OUT 

BIT 11 OUT 

BIT 10 OUT 

BIT 9 OUT 

BIT 8 OUT 

BIT 7 OUT 

BIT 6 OUT 

BIT 5 OUT 

BIT 4 OUT 

BIT 3 OUT 

BIT 2 OUT 

BIT 1 OUT (MSB) 
BIT 1 OUT (MSB) 
START CONVERT 


ANALOG INPUT 
SIGNAL GROUND 
OFFSET ADJUST 
ANALOG GROUND 
OVERFLOW 
COMP. BIN 
ENABLE 

+5V 

DIGITAL GROUND 
+15V 

-15V 

DO NOT CONNECT 
ANALOG GROUND 
EOC 


ANALOG 
GROUND 


+10V REF 


OFFSET 
ADJUST 


BIPOLAR 


ANALOG 
INPUT 


DO NOT , 
CONNECT 


4 10 "1 12 15 
SIGNAL GND +5V DiG. GND. +15V ANA. GND. 


For Immediate Assistance, Dial 1-800-233-2765 


R 
E 
G 
! 
Ss 


T 
E 
R 
R 
E 
G 
| 
Ss 
T 
E 


Dz 


-15V 


1 OUT (MSB) 
1 OUT (MSB) 
2OUT 
3 OUT 
40UT 
5 OUT 
6 OUT 
7 OUT 
8 OUT 
9 OUT 


DIGITAL 
CORRECTION 
LOGIC im 


3-STATE 
OUTPUT 
REGISTER 
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ADS-942 


ABSOLUTE MAXIMUM RATINGS 
PARAMETERS 


+15V Supply (Pin 12) -0.3 to +18 Volts de 
-15V Supply (Pin 13) +0.3 to -18 Volts de 
+5V Supply (Pin 10) -0.3 to +7.0 Volts de 


Digital Inputs 

(Pins 8, 9, 32) -0.3 to +7.0 
Analog Input (Pin 3) +25 
Lead Temp. (10 Sec.) 300 max 


FUNCTIONAL SPECIFICATIONS 


Apply over the operating temperature range and at +15V dc 
and +5V dc unless otherwise specified.® 


Input Voltage Range 


Input Impedance 
Input Capacitance 


DIGITAL INPUTS 


Logic Levels 
Logic "1" 
Logic "0" 
Logic Loading "1" 
Logic Loading "0" 


PERFORMANCE 


Int. Non-Lin. @ fin = 1 MHz 
+25 °C 
0 to +70 °C 
-55 to +125 °C 
Diff. Non-Lin. @ fin = 1 MHz 
+25 °C 
0 to +70 °C 
-55 to +125 °C 
Full Scale Absolute 
Accuracy 
+25 °C. 
0 to +70 °C 
-55 to +125 °C 
Unipolar Zero Error, 
+25 °C 
0 to +70 °C 
-55 to +125 °C 
Bipolar Zero Error, 
+25 °C (Tech Note 1) 
0 to +70 °C 
-55 to +125 °C 
Bipolar Offset Error, 
+25 °C (Tech Note 1) 
0 to +70 °C 
-55 to +125 °C 
Gain Error, +25 °C 
(See Tech Note 1) 
0 to +70 °C 
-55 to +125 °C 
No Missing Codes 
14 Bits @ 1 MHz fin Over 0 to 70°C 
13 Bits @ 1 MHz fin Over -55 to +125°C. 
Resolution 14 Bits 


Straight binary/offset binary 
Complementary binary 


Logic Loading "0" 
Internal Reference 
Voltage, +25 °C 

Drift 


External Current 


Total Harm. Distort. (-0.5 dB) 

DC to 100 KHz 

100 KHz to 1 MHz 
Signal-to-Noise Ratio 

(w/o distortion, -0.5 dB) 

DC to 100 KHz 

100 KHz to 1 MHz 
Signal-to-Noise Ratio 

& distortion, -0.5 dB 

DC to 100 KHz 

100 KHz to 1 MHz 
Effective Bits, -0.5 dB 

DC to 100 KHz 

100 KHz to 1 MHz 
Two-tone intermodulation 
Distortion (fin = 100 KHz, 

240 KHz, Fs=2.0 MHz, 


Small Signal (-20 dB input) 
Full Power (0 dB input) 
Slew Rate 
Aperture Delay Time 
Aperture Uncertainty, Rms 
S/H Acquisition Time 
( to 0.006%FS (10V step) 


@ fin = 1 MHz 
Overvoltage Recovery, +12V 


Fi 


0 to +70 °C 
-55 to +125 °C 


Power Supply Range 
+15V de Supply i x k Volts de 
-15V de Supply “14, -15i ; Volts de 
+5V de Supply 5 . ' Volts de 
Power Supply Current 
+15V de Supply 
-15V de Supply 
+5V de Supply © 
Power Dissipation 
Power Supply Rejection 


PHYSICAL/ENVIRONMENTAL 


°C 
°c 
+150 °c 


32-pin hermetic sealed, ceramic DIP 
0.42 ounces (12 grams) 


@ +5V power usage at 1 TTL logic loading per data output bit. 
@ Warm-up time to full specification: 20 minutes. 
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S DYNTEL 


ADS-942 


| ould Want ae cee ee a aera cram ei ra aaa ees asia aan eer Cerne 


TECHNICAL NOTES 


1. Use external potentiometers to remove system errors or the 
small initial errors to zero. Use a 200 Q trimming potentio- 
meter in series with the analog input for gain adjustment. 
Use a short in place of the gain adjustment trim pot for op- 
eration without adjustments. Use a 20K trimming potentio- 
meter with the wiper tied to pin 5 for zero/offset adjustment 
(connect pin 5 to pin 15, analog ground for operation with- 
out adjustment). 


2. Rated performance requires using good high-frequency cir- 
cuit board layout techniques. The analog and digital 
grounds are not connected internally. Avoid ground-related 
problems by connecting the digital and analog grounds to 
one point, the ground plane beneath the converter. Due to 
the inductance and resistance of the power supply return 
paths, return the analog and digital ground separately to the 
power supplies. 


3. Bypass the analog and digital supplies and the +10V refer- 
ence (pin 1) to ground with a 4.7 uF, 25V tantalum electro- 
lytic capacitor in parallel with a 0.1 uF ceramic capacitor. 
Bypass the +10V reference (pin 1) to analog ground (pin 
tS): 


4. Obtain straight binary/offset binary output coding by tying 
COMP BIN (pin 8) to +5V dc or leaving it open. The device 
has an internal pull-up resistor on this pin. To obtain com- 
plementary binary or complementary offset binary output 
coding, tie pin 18 to ground. The pin 18 signal is compatible 
to CMOS/TTL logic levels for those users desiring logic con- 
trol of this function. 


5. To enable the three-state outputs, connect ENABLE (pin 9) 
to a logic "0" (low). To disable, connect pin 9 to a logic "1" 
(high). 


CALIBRATION PROCEDURE 

1. Connect the converter per Figure 3, and Table 1 for the ap- 
propriate full-scale range (FSR). Apply a pulse of 35 nano- 
seconds minimum to the START CONVERT input (pin 32) at 


a rate of 200 KHz. This rate is chosen to reduce flicker if 
LED's are used on the outputs for calibration purposes. 


Table 1. Input Connections 


INPUT RANGE INPUT PIN TIE TOGETHER 


0 to +10V Pin 3 Pins 2 and 4 
+5V Pin 3 Pins 1 and 2 


Table 2. Zero and Gain Adjust 
se tetoc? bead id ZERO ADJUST GAIN ADJUST 
+1/2 LSB FS - 1/2 LSB 
-305 pV +9.999085V 
-4.999085V 


0 to +10V 
+5V -305 uV 


For Immediate Assistance, Dial 1-800-233-2765 


2. Zero Adjustments 


Apply a precision voltage reference source between the an- 
alog input (pin 3) and signal ground (pin 4). Adjust the out- 
put of the reference source per Table 2. 


For unipolar, adjust the zero trimming potentiometer so that 
the output code flickers equally between 00 0000 0000 
0000 and 00 0000 0000 0001 with the COMP BIN (pin 8) 
tied low (straight binary) or between 11 1111 1111 1111 
and 11 1111 1111 1110 with the pin 8 tied high (comple- 
mentary binary). 


For bipolar operation, adjust the potentiometer such that the 
code flickers equally between 10 0000 0000 0000 and 10 
0000 0000 0001 with pin 8 tied high (offset binary) or be- 
tween 01 1111 1111 1111 and 01 1111 1111 1110 with pin 
8 tied low (complementary offset binary). 


Two's complement coding requires use of the MSB (pin 31) 
with COMP BIN (pin 8) tied high, adjusting the potentiome- 
ter such that the code flickers between 00 0000 0000 0000 
and 00.0000 0000 0001. 


. Full-Scale Adjustment 


Set the output of the voltage reference used in step 2 to the 
value shown in Table 2. 


Adjust the gain trimming potentiometer so that the output 
code flickers equally between 11 1111 1111 1110 and 11 
1111 1111 1111 for COMP BIN (pin 8) tied low for unipolar 
operation or tied high for bipolar operation (straight binary/ 
offset binary) or between 00 0000 0000 0000 and 00 0000 
0000 0001 for COMP BIN tied high for unipolar operastion- 
or tied low for bipolar operation (complementary binary/ 
complementary offset binary). 


Two's ee alt coding requires use of the MSB (pin 31) 
with the COMP BIN (pin 8) tied high, adjusting the gain trim- 
ming potentiometer so that the output code flickers equally 
between 01 1111 1111 1110 and 01 1111 1111 1111. 


4. To confirm proper operation of the device, vary the precision 


reference voltage source to obtain the output coding listed 
in Table 3. 


= f*— HOLD MODE SETTLING 
55 14-7= 95 nSec MIN, 50 nSec TYP NOTE: NOT DRAWN TO SCALE 
START 
CONVERT 
N 
S/H 
OuT 
(INTERNAL) 
AD EOC 
OUT 
—+! |<— 20 nSec MIN., 35 nSec MAX 1 
600 nSec MIN. i 
OUTPUT 
ett DATA N-1 VALID DATA N VALID 
INVALID 
ENABLE 


NOTE: 
1. Retriggering the start convert pulse before EOC goes low 
conversion. 


will not initiate a new 


2. The specifications cited apply over the full operating tem- 
_perature range. 


Figure 2. ADS-942 Timing Diagram 


ENABLED DATA N VALID 
= |\Rt0 nSec MAX DATA INHIBITED 10 nSec MAX a 


ADS-942 S DAVEL 


Table 3. Output Coding 


STRAIGHT BIN. COMP. BINARY 


UNIPOLAR | INPUT RANGES, V dc} OUTPUT CODING INPUT RANGE| BI POLAR 
SCALE 0 to +10V MSB z MSB LSB MSB LSB +10V de SCALE 


+9.999390 111111 1111 1111 | 00 0000 0000 0000 | 01 1111 1111 1111 -4,99939 +FS -1 LSB 
+8.750000 11 1000 0000 0000 | 00 0111 1111 1111 | 01 1000 0000 0000 -3.75000 +3/4 FS 
+7.500000 11 0000 0000 0000 |} 00 1111 1111 1111 | 01 0000 0000 0000 -2.50000 +1/2 FS 


+5.000000 10 0000 0000 0000 | 01 1111 1111 1111 | 00 0000 0000 0000 0.00000 0 
+2.500000 01 0000 0000 0000 | 10 1111 1111 1111 | 10 0000 0000 0000 +2.50000 -1/2 FS 
+1.250000 00 1000 0000 0000 } 11 0111 1111 1111 | 10 1000 0000 0000 +3.75000  |-3/4FS 
+0.000610 00 0000 0000 0001 | 11 1111 1111 1110} 10 0000 0000 0001 +4.99939 |-FS+1LSB 
0.000000 00 0000 0000 0000 | 11 1111 1111 1111 | 10 00000000 0000 +5,00000. _|-FS 


BINARY 


MECHANICAL DIMENSIONS 
INCHES (MM) 


| 1.101 MAX 
(28,0) 0.190 MAX 


(4,9) 
0.010 X 0.018 0.150 MIN. 
KOVAR Pins (3,8) 


ENABLE _ 
BIT 1 (MSB) 
BIT 1 (MSB) 
BIT2 
BIT3 
BIT 4 
BITS 


ANALOG GROUND 


+10V REF 


bb 


ADS-942 Be 1.712 MAX. 
BIPOLAR 1 
IN ADJUST BIT7 
cs om oe BIT8 spaces (43:5) 
0 + 
° ANALOG INPUT sell es ‘e . 00 


BIT 11 

BIT 12 

BIT 13 

BIT 14 (LSB) 
OVERFLOW 
EOC 


COMP BIN 


START CONVERT 


DO NOT CONNECT 
SIGNAL GROUND 


Sata 
fae al 


ZERO/OFFSET ADJUST NOTE: Pins have a 0.025 inch, +0.01 
stand-off from case. 


Figure 3. Typical ADS-942 Connection Diagram 


ORDERING INFORMATION 
MODEL NUMBER OPERATING TEMP. RANGE SEAL 


ADS-942MC 0 °C to +70 °C Hermetic 
ADS-942MM -55 °C to +125 °C Hermetic 


ACCESSORY ADS-EVAL1 Evaluation Board 
(without ADS-942) 


= 
Receptacle for PC board mounting can be ordered through 


HT | 
“100 en hs tial clclatbabltt birth ttt AMP Inc., Part # 3-331272-8 (Component Lead Socket), 32 
0 02 03 04 05 06 07 08 09 10 required. 


For availibility of MIL-STD-883B versions, contact DATEL. 


Figure 4. FFT Analysis of ADS-942 
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ADS-944 
BS) [OVATE IL 14-Bit, 5.0 MHz, High Resolution 


Sampling A/D Converter 
ADVANCED PRODUCT DATA 


FEATURES APPLICATIONS 


Spectrum analysis 

Imaging 

Radar 

Medical instrumentation 

High-speed data acquisition systems 


+ 14-Bit resolution 

+ Internal Sample/Hold 

- 5.0 MHz minimum throughput 
* Functionally complete 

* Small 32-pin DIP 

* Low-power 3.4 Watts 


* Three-state output buffers VO CONNECTIONS 
+ Samples up to Nyquist 
ee ee | PIN | FUNCTION | PIN | FUNCTION 
GENERAL DESCRIPTION 1 +10V REF. OUT BIT 14 OUT (LSB) 
P 2 BIPOLAR BIT 13 OUT 
DATEL's ADS-944 is a 14-bit, 5.0 MHz sampling rate, func- 3 ANALOG INPUT BIT 12 OUT 
tionally complete sampling A/D converter. The ADS-944 4 SIGNAL GROUND BIT 11 OUT 
samples up to Nyquist with no missing codes. 5 OFFSET ADJUST BIT 10 OUT 
4 j ‘ 6 ANALOG GND BIT 9 OUT 
Packaged in a small 32-pin DIP, power requirements are 7 | OVERFLOW BIT 8 OUT 
+15 volts and +5 volts with 3.4 Watts power dissipation. 8 COMP. BIN. BIT 7 OUT 
; 9 | ENABLE BIT 6 OUT 
The ADS-944 is offered in the comercial 0 to +70 °C and +5V BIT 5 OUT 


military -55 to +125 °C operating temperature range. DIGITAL GROUND BIT 4 OUT 
+15V BIT 3 OUT 
-15V BIT 2 OUT 
DO NOT CONNECT BIT 1 OUT (MSB 
ANALOG GROUND BIT 1 OUT 
EOC START CONVERT 


ANALOG 
GROUND 
+10V REF 
1 OUT (MSB) 
1 OUT (MSB) 
OFFSET aonn 
ADJUST 3 OUT 
40UT 
BIPOLAR 5 OUT 
DIGITAL 3-STATE 25 BIT 6 OUT 
CORRECTION 
ANALOG LOGIC m REGIE | Pelbvcad 
INPUT 3 rl 23 BIT 8OUT 


a 22 BIT 9OUT 


DONOT 44 [>] 20817 11 our 
CONNECT F] 1980 20ur 
ace 18 BIT 13 OUT 
= ui 17 BIT 14 OUT (LSB) 
EOC 16 el aa 9 ENABLE 
ea. mee. 7 OVERFLOW 
4 10 11 12 15 13 8 
SIGNALGND —45V DIG.GND. —+15V ANA.GND. —-15V COMP BIN 
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Contact DATEL for up-to-date information on 
products covered by "Advanced" and 
"Preliminary" product data sheets. 
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for 
Applications Assistance 
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FEATURES 


* 14-Bit resolution 

+ 10 MHz sampling rate 

* Functionally complete 

+ Internal S/H 

* Small 40-pin DIP 

+ Low-power, 4.2 Watts 

* Three-state output buffers 
- Samples up to Nyquist 

* 16 word FIFO memory 


GENERAL DESCRIPTION 


DATEL's ADS-945 is a 14-bit, 10 MHz sampling rate, function- 


ally complete A/D converter with internal FIFO. The ADS-945 


samples up to Nyquist with no missing codes. 


Packaged in a small 40-pin TDIP, power requirements are 


+15 Volts and +5 Volts with 4.2 Watts power dissipation. 
APPLICATIONS 


Spectroscopy 

Spectrum analysis 

Imaging 

Radar 

Medical instrumentation 

High-speed data acquisition systems 


eee eee 


+5V REFERENCE 
OFFSET ADJUST 
ANALOG INPUT HIGH 
ANALOG INPUT LOW 
BIPOLAR 

-10V REFERENCE 
ENABLE LOW B9-14 
GAIN ADJUST 
OVERFLOW 

DO NOT CONNECT 
-5V 

BIT 14 OUT (LSB) 
BIT 13 OUT 

BIT 12 OUT 

BIT 11 OUT 

BIT 10 OUT 

BIT 9 OUT 

FSTAT1 

FSTAT2 

BIT 1 OUT (MSB) 


START CONVERT 
FIFO/DIR 

FIFO READ 

BIT 8 OUT 

BIT 7 OUT 

BIT 6 OUT 

BIT 5 OUT 

BIT 4 OUT 

BIT 3 OUT 

BIT 2 OUT 

BIT 1 OUT (MSB) 
+5V 

DIGITAL GROUND 
ENABLE HIGH (B1-8) 
S/H OUT 

COMP BIN 

-15V 

ANALOG GROUND 
ANALOG GROUND 
+15V 


-10V REF 
+5V REF 


OFFSET 
ADJUST 


BIPOLAR 
S/H OUT 


ANALOG HIGH 
INPUT LOW 


START 
CONV. 


SIGNALGROUND _+5V DIG. GND. +15V 
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ANA. GND. 


-15V 


AD 
(DIRECT or 
FIFO 
OUTPUTS) 


DIGITAL 
CORRECTION 
LOGIC 


-$V DO NOT 
CONNECT 


FSTAT1 
FSTAT2 


FIFO/DIR 
FIFO READ 


BIT 1 OUT (MSB) 
BIT 1 OUT (MSB) 
BIT 20UT 
BIT 30UT 
BIT 40UT 
BIT 5OUT 
BIT 6 OUT 


3-STATE BIT 7 OUT 
OUTPUT BIT 8 OUT 
REGISTER 


BIT 9OUT 
BIT 10 OUT 
BIT 11 OUT 
BIT 12 OUT 
BIT 13 OUT 
BIT 14 OUT (LSB) 


ENABLE LOw 
ENABLE HIGH 


OVERFLOW 


COMP BIN 
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» DOVES 16-bit, 200 KHz, Low-Power 


PRELIMINARY PRODUCT DATA Sampling A/D Converter 


FEATURES 


* 16-bit resolution 

¢ 200 KHz sampling rate 

» Compatible to industry standard ADC76, AD376, 
AD1376 

+ Internal sample-hold 

+ Small 32-pin DIP 

+ Low-power, 1.8 Watts 

- Samples to Nyquist 

* 16 word FIFO memory 


GENERAL DESCRIPTION INPUT/OUTPUT CONNECTIONS 


FUNCTION FUNCTION 
DATEL's ADS-976 is a 16-bit, 200 KHz sampling rate, func- PIN | PIN 


tionally complete A/D converter with an internal sample- 1 BIT 1 OUT (MSB FIFO READ 
hold. The ADS-976 samples up to Nyquist with no missing 2 BIT 2 OUT ( ) START CONVERT 
codes. 3 | BIT3 OUT +5V 

4 BIT 4 OUT GAIN ADJUST 
The internal FIFO can be either bypassed or utilized with full 5 BIT 5 OUT +15V 
(16 words) or half-full (8 words). The FIFO capability still al- 6 BIT 6 OUT OFFSET ADJUST 
lows the ADS-976 to be compatible to the industry pin-out 7 BIT 7 OUT BIPOLAR OFFSET 
versions for 16-bit parallel output applications. 8 BIT 8 OUT 10V 

9 BIT 9 OUT 20V 
Packaged in a small 32-pin DIP, power requirements are BIT 10 OUT FIFO/DIR 


+15 volts and +5 volts with a 1.8 Watts power dissipation. BIT 11 OUT ANALOG GROUND 


BIT 12 OUT -15V 

BIT 13 OUT FSTAT2 

BIT 14 OUT DIGITAL GROUND 
BIT 15 OUT EOC 

BIT 16 OUT (LSB) FSTAT1 


17 FSTAT1 


20 FSTAT2 
GAIN 
ADJusT 29 


BIPOLAR 5, 


is 1 BIT 1 OUT (MSB) 


| | 2 eit 20uT 

|_| 3 Bit s0uT 

OFFSET | | 4 Bit 40uT 
ADJUST | t's sit sour 
| | 6 eit 6ouT 

|_| 7 BIT 70UT 

DIRECT or [-s| 8 BIT 8OUT 

FIFO [-«| 9 BIT 90UT 

tov 25 outputs [|| 10 BIT 10 0UT 


|_| 13 Bit 13 OUT 
[| 14 BIT 14 OUT 
| J15 BIT 15 0UT 
|] 16 BIT 16 (LSB) 
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Contact DATEL for up-to-date information on 
products covered by "Advanced" and 
"Preliminary" product data sheets. 
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A/D CONVERTERS 


Resolution Conversion Linearity Power 
Model (Bits) Time (psec) Error (Watts) Case Page 
ADC-207 4 0.050 +1/2 LSB 0.25 18-Pin DIP 2-1 
ADC-228 8 0.040 +1/2 LSB 1:25 24-Pin DIP 2-9 
ADC-208 8 0.050 +3/4 LSB 0.60 24-Pin DIP 2-5 
ADC-304 8 0.050 +1/2 LSB 0.39 28-Pin DIP 2-13 
New ADC-530 12 0.350 +3/4 LSB 2.10 32-Pin DIP 2-33 
ADC-500 12 0.500 +1 LSB 1.70 32-Pin DIP 2-17 
ADC-505 12 0.550 +1LSB 1.70 32-Pin DIP 2-17 
ADC-508 12 0.700 +1 LSB 1.70 32-Pin DIP 2-21 
ADC-520 12 0.800 +1/2 LSB 1.60 32-Pin DIP 2-29 
ADC-521 12 0.800 +1/2 LSB 1.60 32-Pin DIP 2-29 
ADC-511 12 1.0 +3/4 LSB 1.25 24-Pin DIP 2-25 
ADC-HZ12B 12 8 +1/2 LSB 1.5 32-Pin DIP 2-55 
ADC-HX12B 12 +1/2 LSB 1.5 32-Pin DIP 2-55 
ADC-HC12B 12 300 +1/2 LSB 0.17 32-Pin DIP 2-47 
ADC-908 14 1.0 +1/2 LSB 2.70 32-Pin DIP 2-37 
ADC-914 14 24 +1 LSB 1.20 24-Pin DIP 2-41 


For Immediate Assistance, Dial 1-800-233-2765 


CONVERTERS 
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ADC-207 
») (OVA EL 71; 20 MSPS 
CMOS Flash A/ 


FEATURES 


* 7-Bit flash A/D converter 

+ 20 MHz Sampling rate 

- Low-power (250 mW) 

« +5V dc Operation 

* 1.2 Micron CMOS 

* 7-bit latched 3-state output with overflow bit 
¢ Surface mount versions 


+ MIL-STD-883 versions MECHANICAL DIMENSIONS 
* No missing codes 


GENERAL DESCRIPTION << 0900 a 0.050 Typ. 


The ADC-207 is the industry's first 7-bit flash converter 
using a high-speed 1.2 micron CMOS process. This 
process offers some very distinctive advantages over other 
processes, making the ADC-207 a very unique device. The 
smaller geometrics of the process achieves high-speed, | oo 
better linearity and better temperature performance. Since es ’ 
a ee 


0.035 WwW 9 +0.005 
the ADC-207 is a CMOS device, it also has very low power SF a \ 
consumption (250 mW). The device draws power from a ie fT 
single +5V supply, and is conservatively rated for 20 MHz 2.2 > ae (OTT 0-130 max. 


operation. The ADC-207 allows using sampling apertures 4 aes = pais } 
as small as 12nS, making it more closely approach an ideal 

sampler. The small sampling apertures also let the device 

operate at greater than 20 MHz. 


0.250 
+0.005 
TOP 


(LCC Version) 


i 


0.400 SQ, 
+0.010 
-0.005 


ANALOG INPUT Cc a CLOCK 


FLOW a 


P3 
\/ A/V 


DIGITAL aye 


GROUND 


INPUT/OUTPUT CONNECTIONS 


ri 


Bz 
35 
38 
4 
2 
nN 
+ 
= ra) 
ll ae 
oe eT 
Ser TS | ae, [ee Pe) 
B 
@ o 
a = 


CLOCK IN 
DIGITAL GROUND 
-REFERENCE 
ANA/DIG INPUT 
MIDPOINT 
+ REFERENCE 
ANALOG GROUND 


mz 

mo 

rats) 

34 

m 
F 


~ REFERENCE 


to OVERFLOW 
BIT 1 (MSB) 
BIT 2 
BIT7 BIT3 
BIT 4 
BITS 
BIT6 
BIT7 
+VDD 


a 
D 
3 
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FUNCTIONAL SPECIFICATIONS 


(Typical at +5Vdc power, +25 deg. C, 20 MHz clock, 
+Reference = 5V, —Reference = Ground, unless noted) 


DESCRIPTION [win [FvPICAL] wax. [UNITS 
ABSOLUTE MAXIMUM RATINGS 


Power supply voltage 
(+Vdd, pin 18) 
Digital inputs 
Analog input 


Reference inputs 

Digital outputs 

(short circuit protected 
to ground) 

Lead temperature, 

10 sec. ma 

Ambient temperature 


INPUTS 


ANALOG SIGNAL INPUT 
single-ended, non-isolated 
Input range 
dc-20 MHz 
Input impedance 
Input capacitance, 
full input range 
DIGITAL INPUTS: 
Logic “1” level 
Logic “0” level 
Logic “1” loading 
Logic “0” loading 
Sample pulse width, 
during sampling portion 
of clock 
Reference ladder 
ELL Saapaasineretemeense = a 


[ DIGITALJOUTEUTS: 0 OUTPUTS 


a 


Data output resolution 

Logic “1” level 

Logic “0” level 

at 1.6 mA 

Logic “1” loading 

Logic "0" loading 

Output data valid delay 
from i eee edge 


[PERFORMANCE —— ssa (ss—“‘“‘CS;*s*s*stsSC*r 
Conversion rate’ 


microamps 
microamps 
ns 


mega 
samples/sec 
dB 


Harmonic distortion? 
(8 MHz 2nd order harmonic) 


Differential gain? % 
Differential phase? degrees 
Aperture delay ns 


Aperture jitter ps 


No missing codes 


; (MC grade °C 
MM grade °C 
Integral linearity at 25°C LSB 
Adjustable over temp. range LSB 


Differential nonlinearity 


at 25°C LSB 
Over temp. range LSB 
Power supply rejection %FSR/%Vs 


[DESCRIPTION | MIN. [TYPICAL] MAX.| UNITS _] 


POWER REQUIREMENTS 


Power supply range (+Vdd)| +3.0 +5.0 a 5 
Power supply current +50 
Power dissipation 250 
ENVIRONMENTAL — MECHANICAL 


Operating temp. range: 
LC/MC Versions 
MM/LM/883 Versions 

Storage temp. range 


Package type 
DIP 18-pin hermetic sealed, ceramic DIP 
LCC 24-pin hermetic sealed, ceramic LCC 


Pin material 010 x .018 inch Kovar 


NOTES: 1. At full power input and chip selects enabled 
2. At 4 MHz input and 20 MHz clock 
3. For 10-step, 40 IRE NTSC ramp test 


TECHNICAL NOTES 


1. Input Buffer Amplifier—Since the ADC-207 has a switched 

capacitor type input, the input impedance of the 207 is 

. dependent on the clock frequency. At relatively slow con- 

version rates a general purpose type input buffer can be 

used; at high coversion rates DATEL recommends either 

the HA-5033, the LH-0033 or Elantec 2003.See Figure 2 
for typical connections. 


2. Reference Ladder—Adjusting the voltage at +Ref adjusts 
the gain of the ADC-207. Adjusting the voltage at —Ref 
adjusts the offset or zero of the ADC-207. The midpoint pin 
is usually bypassed to ground through a .1uf capacitor, 
although it can be tied to a precision voltage halfway 
between +Ref and -Ref. This would improve integral linear- 
ity beyond 7 bits. 


3. Clock Pulse Width—To improve performance at Nyguist 
bandwidths, the clock duty cycle can be adjusted so that the 
low portion of the clock pulse is 12 nseconds wide. The 
smaller aperature allows the ADC-207 to closely resemble 
an ideal sampler. 

CAUTION 


Since the ADC-207 is a CMOS device, normal pre- 
cautions against static electricity should be taken. use 
ground straps, grounded mats, etc. The Absolute Maxi- 
mum Ratings of the device MUST NOT BE EXCEEDED 
as irrevocable damage to the ADC-207 will occur. 


TIMING DIAGRAM 
A To SAMP Le 
AUTO S A as Nad AUTO oo 
ZERO PERO ZERO 
01 02 01 02 01 02 


N DATA \ N-+1 DATA 


eo bo 
17NS 17NS 
MAX MAX 
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ADC-207 


OUTPUT CODING for code changes at the midpoints between these center values 


mi j shown in Table 1. For example, at the half-scale major carry, set 
a isha atands Iiahocinnieinn scyeiiecinmmascianictintaine: the input to 2.54V and adjust the reference until the code flick- 


NOTE: The reference should be held to 0.1% accuracy or bet- ers equally between 63 and 64. Note also that the weighting for 
ter. Do not use the +5V power supply as a reference the comparator resistor network leaves the first and last 
input without precision regulation and high frequency thresholds to within /2 LSB of the end points to adjust the code 
decoupling. transition to the proper midpoint values. 


Values shown here are for a 5.12Vdc reference. Scale other 
references proportionally. Calibration equipment should test 


Table 1. ADC-207 Output Coding 


Analog In abecaas © "tela 
(Center Value) MSB LSB 


Zero 
+1LSB 
+1/4 FS 

+1/2FS-1 LSB 
+1/2FS 
+1/2FS +1 LSB 
+3/4FS 
+FS 
* Overflow 


Decimal | Hexadecimal 
(incl. OV) 
0 00 


-ooo0ocoo°0c°o 
+--=00--4900 
-~=-o00+-000 
-=-0O00+-000 
-~=-0O00+-000 
—-~=-0O00+-000 
—--0O0+-0-0+-0 


CHIP SELECT 


The 3-state buffer has two enable lines, CS1 and. CS2. Table 
2 shows the truth table for chip select signals. CS1 has the 
function of enabling/disabling bits 1 through 7. CS2 has the 
function of enabling/disabling bits 1 through 7 and the overflow 
bit. Also a full-scale input produces all ones, including the over 
flow bit at the output. 


Table 2. Chip Select Truth Table 


jest | cs2 | pitst7 | overtiow ait _| 


Re 3 State Mode 3 State Mode 


3 State Mode 3 State Mode 
DATA Outputed DATA Outputed 
MODEL TEMP. PACKAGE 
RANGE 


3 State Mode DATA Outputed 


Figure 2. Typical Conneetions for Using the ADC-207 


ORDERING INFORMATION 


ADC-207MC 0 to +70 °C 18-pin DIP 
ADC-207MM -55 to +125 °C 18-pin DIP 
ADC-207/883B -55 to +125 °C 18-pin DIP 


ADC-207LC 0 to +125 °C 24-pin LCC 
ADC-207LM -55 to +125 °C 24-pin LCC 
ADC-207L/883B -55 to +125 °C 24-pin LCC 


ACCESSORIES 


ADC-B207/208 Evaluation Board (without ADC-207) 


For Immediate Assistance, Dial 1-800-233-2765 
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ADC- 
D) OYA TE [L 8-bit, 20 stops 
Cmos Flash A/D_ 


FEATURES 


8-Bit flash A/D converter 

20 MHz sampling rate 

10 MHz full-power bandwidth 
Sample-hold not required 
Low power CMOS 

+5V dc operation 

1.2 Micron CMOS 


= 
ome 


8-Bit latched three-state outputs with overflow bit ADC-208 DIP ADC-208 LCC 

Surface mount versions 

MIL-STD-883B versions 0.060 0.250 

No missing codes oh — 20.005, TOP 

ba ie ity (LCC Version) 

GENERAL DESCRIPTION 0.1904.) | tr Tihs 
The ADC-208 utilizes an advanced VLSI 1.2 micron CMOS in a i Foo 0.400 SQ, 
providing 20 MHz sampling rates at 8-bits. The flexibility of the coz. : eS 
design architecture and process delivers effective bit rates to (0,5) 
30 MHz in the burst mode, one shot mode conversion times of phe ——- 
35 nanoseconds, low power modes to 150 mW, latch-up free —— 0.020 
operation without external components and operation over the 1.250 4 ia 


full military temperature range. 


t (OTT 0.130 Max. 


(2) t 


The ADC-208 has 256 auto-zeroing comparators which are 
auto-balanced on every conversion to cancel out any offsets 
due to temperature and/or dynamic effects. These compara- | 
tors sample the difference between the analog input and the 
reference voltages generated by the precision reference lad- 
der network. Parallel output data and the overflow pin have 
Three-State outputs. The overflow pin allows cascading two 24 
devices for 9-bit operation. 1A 


INPUT/OUTPUT CONNECTIONS 


[rw [runnin 


VDD 

CLOCK 

-REFERENCE 

ANA/DIG GND (VSS) 
ANALOG INPUT 
REFERENCE MID-POINT 
ANALOG INPUT 
ANA/DIG GND (VSS) 
+REFERENCE 


OONONhWNH— 


VDD 

CST (OUTPUT ENABLE) 
CS2 (OVERFLOW ENABLE) 
OVERFLOW BIT 

BIT 1 (MSB) 

BIT 2 

BIT 3 

BIT 4 

REF 3/4 FS 

Vv 


PINS 


1.10.19 «sv{ “O° 
IGITAL a 


burg GROUND = 

ANALOG DD 
GROUND REF 1/4 FS 

BIT 5 

BIT 6 

BIT 7 


BIT 8 (LSB) 
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ADC-208 ® DYVNNEL 
ABSOLUTE MAXIMUM RATINGS [PERFORMANCE __| MIN.| TYP. | MAX.| UNITS | 


DESCRIPTION LIMITS 


-0.5 to +7.0 


Power Supply Voltage 
(Voo Pin 1,10,19) 

Digital Inputs 

Analog Input 


-0.5 to +5.5 
-0.5 to +Vpp +0.5 
-0.5 to +Voo +0.5 
-0.5 to +5.5 


Reference Inputs 
Digital Outputs 
(short circuit protected 
to ground) 
Lead Temperature(10 sec) 
Storage Temperature 


+300 max. 
-65 to +150 


FUNCTIONAL SPECIFICATIONS 


Apply over the operating temperature range +5V, +0.25V 
power supplies, 15 MHz clock, +Reference = +5V, 
—Reference = Ground, unless otherwise noted. 


fanatoe wPurs —_[ win'[ WP] WAX | ONT 


Single-Ended,Non- 
Isolated Input Range 
dc-20 MHz 

Analog Input 
Capacitance 

(static - Pin 5 to Pin 7)® 
(dynamic- Pin 5 to Pin 7) 
Ref. Ladder 

Resistance 

Ref. input (Note 1) 


Logic Levels 
Logic 1 
Logic 0 
Logic Loading 
Logic 1 
Logic 0 
Clock Low Pulse Width 


Logic Levels 
Logic 1 
Logic 0 
Logic Loading 
Logic 1 
Logic 0 
Output Data Valid Delay 
from Rising Clock Edge 
99% probability 
100% probability 
+25 °C 
-55 °C to +125 °C 
Coding 
Resolution 


| PERFORMANCE 22) OO OMA ST 


Bovarcran Peg snery | Binary 
8 Bovarcran Peg snery | 


Sampling Rate.2 

Full Power Bandwidth 

Diff. Linearity at +25 °C 

(See Tech, Note 4) 
Code Transitions 
Center of Codes 

Diff. Lin. Over Temp. 
Code Transitions 
Center of Codes 


Int. Lin. at +25 °C 
(See Tech. Note 4) 
(Ref. adjusted) 
End-point 
Best-fit Line 


Int. Lin. Over Temp. 
(Ref. adjusted) 
Best-fit Line 4) LSB 
Int. Lin. at +25 °C 
(Ref. unadjusted) 
End-point +2. LSB 
Best-fit Line ‘ p LSB 
Int. Lin. Over Temp. 
(Ref. unadjusted) 
End-point +2. r LSB 
Best-fit Line 3 A LSB 
Zero-Scale Offset ( LSB 
(Code "0" to "1" 
transition) 
Gain Error, +25 °C +1, LSB 
Over temp. ‘ : LSB 
% 
degree 
nSec. 
pSec. 


dB 
MHz 


PFSRA/W/Vs 


POWER REQUIREMENTS 


+70 °C 
+125 SC 
+150 °c 


24-pin hermetic sealed, ceramic DIP 
24-pin hermetic sealed, ceramic LCC 


@® Maximum input impedance is a function of clock 
frequency. 

@ At full power input and chip selects enabled. 

@ For 10-step, 40 IRE NTSC ramp test. 


TECHNICAL NOTES 


1. The Reference ladder is floating with respect to Vpp and 
may be referenced anywhere within the specified limits. AC 
modulation of the reference voltage may also be utilized; con- 
tact DATEL for further information. 


2. Clock Pulse Width - To improve performance when input 
signals may exceed Nyquist bandwidths, the clock duty cycle 
can be adjusted so that the low portion (sample mode) of the 
clock pulse is 15 nanoseconds wide. Reducing the sampling 
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ADC-208 


Table 1. ADC-208 Output Coding 


ANALOG OVER DATA BITS 
INPUT FLOW 1234 5678 


Zero 
+1 LSB 
+1/4 FS 


+1/2 FS-1 LSB 

+1/2 FS 

+1/2 FS+1 LSB 
3/4 FS 


=-OOCOCOCCOCOCO 


Overflow 


* Note the overflow code does not clear the data bits. : 
Values shown here are for a +5.12Vdc reference. Scale other references proportionall: 
(+REF = +5.12V, -REF = GND, 1/4,1/2, and 3/4 Reference FS = No Connection) 


time period minimizes the amount the input voltage slews and pre- 
vents the comparators from saturating. 


3. The parallel output data and Overflow pin become available at 
the three-state buffer output when enabled. A full-scale input produc- 
es all "1"s on the data outputs. The OVERFLOW pin goes "high" 
when the analog input level exceeds + REF minus 1/2 LSB. Table 2 
shows the truth table for the chip select enable signals. 


4. DATEL uses the conservative definitions when specifying Integral 
Linearity (end-point) and Differential Linearity (code transition). The 
specifications using the less conservative definition have also been 
provided as a comparative specification for products specified this 
way. 


5. The process that is used to fabricate the ADC-208 eliminates the 
latchup phenomena that has plagued CMOS devices in the past. The 
ADC-208 does not require external protection diodes. 


CALIBRATION PROCEDURE 


1. Connect the converter appropriately; a typical connection circuit 
is shown in Figure 2. Then apply an appropriate clock input. The 
ADC-208's reference input should be held to +0.1% accuracy or bet- 
ter. Do not use the +5V power supply as a reference without preci- 
sion regulation and high frequency decoupling capacitors. 


2. Zero Adjustment 

Apply a precision voltage reference source between the analog input 
(pins 5 & 7) and ground. Adjust the output of the reference source per 
Table 1 for the Unipolar Zero adjustment (+ 1/2 LSB). Adjust the zero 
trimming potentiometer so that the output code flickers equally be- 
tween 0000 0000 and 0000 0001. Ground -REFERENCE (pin 3) for 
operation without adjustment. 


3. Full Scale Adjustment 

Set the output of the voltage reference used in step 2 to the value 
shown in Table 1 for the Unipolar Gain Adjustment (+FS -1 1/2 LSB). 
Adjust the gain trimming potentiometer so that the output code flickers 
equally between 1111 1110 and 1111 1111. The + REFERENCE (pin 
9) should be tied directly to a +5V reference for operation without ad- 
justment. 


4. To confirm proper operation of the device, vary the precision refer- 
ence voltage source to obtain the output coding listed in Table 1. 


5. Integral Nonlinearity Adjustments 

Provision is made for optional adjustment of Integral Nonlinearity 
through access of the reference's 1/4, 1/2 & 3/4 Full Scale points. For 
example, at the half-scale major carry, set the input to 2.55V and ad- 
just the reference until the code flickers equally between 127 and 128 
for a 5.12V Full Scale input. 


For Immediate Assistance, Dial 1-800-233-2765 


Table 2. Chip Select Truth Table 


Tri-State Mode 
Tri-State Mode 
DATA Outputted 
DATA Outputted 


Tri-State Mode 
Tri-State Mode 
DATA Outputted 
Tri-State Mode 


ADC-208 


BUFFER RECOMMENDED 


Figure 2. ADC-208 Typical Connections 


NOTES: 

Tie all Vpp pins (1,10, & 19) together. Tie both Analog Input pins (5 
& 7) together.. Connect both ANA/DIG GNDs (VSS pins 4 & 8) to one 
point, the ground plane beneath the converter. 


MPLE 
AUTO AUTO ae +1 


ZERO ZERO ZERO 
01 02 01 02 01 @2 


SAMPLE 


eo be 
15NS 15NS 
MAX MAX 


Timing Diagram 
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LOW POWER MODES 
Power Supply Aspect of Power Dissipation 


Reduction of the Vop power supply of the ADC-208 results in 
lower power dissipation. Refer to the curve of Figure 3 for 
power dissipation as a function of Voo. The limiting factor is 
Voo must be greater than the TTL or CMOS output levels. In- 
terfacing to standard logic families presents little problem as 
the output drivers go to Vpp for a high state and to VSS for a 
low state. 


BURST MODE 


Applications can utilize an inherent system clock up to 30 MHz 
in the burst mode. The system clock can generate a one shot 
for a single conversion without requiring generation of a separ- 
ate clock at a lower frequency. 


N DATA 
AUTOZERO AUTOZERO 


HI POWER HIGH 
LO POWER cLock 
Low 


Figure 4. Burst Mode for Low Power 


'pp (mA) 


2.0 25 3.0 3.5 4.0 45 5.0 55 60 


Vpp(voLTs) 


Figure 3. Power Dissipation Versus Vpp 


Figure 5 shows power dissipation as a function of burst rate 
and repitition rate. Applications not requiring continuous con- 
versions can give a double clock pulse, the clock returning 
low between conversions to reduce power dissipation. Power 
dissipation is essentially eliminated when the clock and signal 
input are turned off. 


Figure 6 shows power dissipation as a function of the clock 
duty cycle. A conversion time of 35 nanoseconds can be ob- 
tained for a single conversion by leaving the clock in the Auto- 
zero mode. To initiate a conversion, the clock is put in the 
sample mode for 25 nanoseconds and then brought back high 


MODEL TEMPERATURE 


ADC-208MC 
ADC-208MM 
ADC-208/883B 


ADC-208LC 
ADC-208LM 
ADC-208L/883B = -55 °C to +125 °C 


to the Auto-zero mode. Data is valid 15 nanoseconds after the 
clock goes high, eliminating the pipeline delay. 


‘ooima) 


@-BURST RATE = 35 MHz 
80ma 


@-BURST RATE = 25MH, = ‘MHz 
15 MHz BURST RATE 


@§-20MH; BURST RATE 
y-30 MHz BUHST RATE 


UF nee 


LATCH VALID 
DATA 


WF euast 


40ma 


Oma 


20mA 
0.1 05 1MHz 2MHz; 3MHz 4MHz SMH; 9 6 MHz 
REPITITION RATE 


Figure 5. Power Dissipation vs. Burst Rate vs. 
Repetition Rate 


POWER 
DISSIPATION 


800 mw 
700 mw 
600 mw: 
‘500 mw: 
400 mw 


300 mw 


25 n Sec. 
200 mw AUTO-ZERO 251 Sec. SAMPLE 


10% 20% W% 40% SO% 60% 70% 80% 90% 100% 


Figure 6. Power Dissipation vs. Duty Cycle for 
One-Shot Mode 


ORDERING INFORMATION 


PACKAGE 
RANGE 


0 °C to +70 °C 
-65 °C to +125 °C 
-55 °C to +125 °C 


24-pin DIP 
24-pin DIP 
24-pin DIP 


0 °C to +70 °C 
-55 °C to +125 °C 


24-pin LCC 
24-pin LCC 
24-pin LCC 


ACCESSORIES 
ADC-B207/208 


Evaluation Board (without ADC-208) 
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ADC-228 
8-Bit, 20 MSPS 
Complete A/D Converter 


FEATURES 


8-Bit Flash A/D converter 

20 MHz Sampling rate 
Complete support circuitry 
Low power, 1.5W 

10 MHz Full power bandwidth 
Sample-hold not required 
Three-state outputs 
MIL-STD-883B versions 


GENERAL DESCRIPTION 


The ADC-228 combines analog front-end circuitry and a flash 
A/D converter to digitize high speed analog signals at a 20 
mega samples per second rate. The ADC-228 contains an 8- 
bit, 20 MHz, flash A/D, a wideband analog input buffer, a preci- 
sion voltage: reference, temperature compensation circuitry, 
reference trims, and a three-state output buffer in a 24-pin 
package. 


The ADC-228 offers significant savings by combining all of the 
circuitry in a single package. Valuable board real estate is 
saved, and design time and manufacturing costs are reduced 
to achieve these savings. 


The ADC-228 is housed in a 24-pin hermetically sealed pack- 
age and is available in the commercial, 0 to +70 °C, and mili- 
tary, -55 to +125 °C, temperature ranges. Operation is from 
+15V and +5V dc power supplies. 


INPUT/OUTPUT CONNECTIONS 


+5V POWER IN 

GROUND 

+5V REF 

GROUND 

ANALOG INPUT 

GROUND +15V POWER IN 
GROUND CLOCK INPUT 
NLINV BIT 4 

NLINV BIT3 

-15V POWER IN BIT 2 

csi BIT 41 (MSB) 


csi N/C 


csi 11 


csi 12 


NLINV 8 
NMINV 9 
CLOCK 18 


VIN 5 


Linearization 
+15V 19 and Temp. 

Compensation 
GND 2 N 


For Immediate Assistance, Dial 1-800-233-2765 


3. REF. OUT +5V de 


ADC-228 


= 


ABSOLUTE MAXIMUM RATINGS 


DESCRIPTION PARAMETERS 


Power Supply Voltage -0.5 to+7.0 V de 
(VoD Pin 1) 
Vec (Pin 19) -0.3 to +18.0V de 
Vee (Pin 10) +0.3 to -18.0V de 


-0.5 to +5.5 V de 


Digital Inputs 
(Pins 8,9,11,12,18) 
Analog Input 

(Pin 5) 
Digital Outputs 

(short circuit protected to 


-0.5 to +Vdd+0.5 V de 


-0.5 to +5.5 V de 


ground) 
Lead Temp. (10 sec) +300 °C 
Storage Temperature -65 to +150 °C 


FUNCTIONAL SPECIFICATIONS 


Apply over the operating temperature range and +15V de 
and +5V de power supply voltages unless otherwise speci- 
fied (20 MHz clock). 


jpecarron ww [wa [os 


ANALOG INPUTS 


Single-Ended, Non-lsolated 
Input Range de-20 MHz 
Analog Input Resistance 
Analog Input Capacitance 


DIGITAL INPUTS 


Logic Levels 
Logic 1 
Logic 0 

Logic Loading 
Logic 1 
Logic 0 

Clock Low Pulse Widths 

"high" 

"low" 

DIGITAL OUTPUTS 


Coding 


straight bin., comp. bin. two's comp., 
comp. two's comp. 


Resolution 
Logic Levels 
Logic 1 
Logic 0 
Logic Loading 
Logic 1 
Logic 0 
Output Data Valid Delay 
From Rising Edge 
Output Hold Time 


PERFORMANCE 


Sampling Rate (1) 
Differential Linearity 
(See Tech Note 4) 


(code transitions) 
(center of codes) 


S GBYNTEL 


[Perrormance cont. | mn | TvP_| max | uns _| 


Integral Linearity +25 °C 
End-point 
Best-fit Line 
Over temperature 
End-point 
Best-fit Line 
Zero-Scale Offset 
(Code "0" to "1" Transition) 
(+25 °C) 
(-55 to +125 °C) 
Gain error 
Full Scale Absolute Accuracy 
Differential Gain (2) 
Differential Phase (2) 
Aperture Delay 
Aperture Jitter 
No Missing Codes 
Power Supply Rejection 


Total Harm. Distort.,-0.5dB 

DC to 2.5 MHz 

2.5 MHz to 5 MHz 

5 MHz to 10 MHz 
Signal-to-Noise Ratio 

and Distortion,-0.5dB 

DC to 2.5 MHz 

2.5 MHz to 5 MHz 

5 MHz to 10 MHz 
Signal-to-Noise Ratio 

w/o Distortion,-0.5 dB 

DC to 2.5 MHz 

2.5 MHz to 5 MHz 

5 MHz to 10 MHz 
Effective Bits,-0.5dB 

DC to 2.5 MHz 

2.5 MHz to 5 MHz 

5 MHz to 10 MHz 
Input Bandwidth 

Full Power Bandwidth (0Db) 

Small Signal (-20dB) 


POWER SUPPLY 


Power Supply Range 
+15V de Supply 
-15V de Supply 
+5V de Supply 
Power Supply Current 
+15V Supply 
-15V Supply 
+5V Supply 
Power Dissipation 
+12V, +5V Nominal x ' 
Over full supply range - WwW 


PHYSICAL-ENVIRONMENTAL 


Operating Temp. Range 
MC 


0 to +70 °C 
MM/883B -55 to +125 °C 
Storage Temp. Range -65 to +150 °C 
Package Types (DIP) 24-pin hermetic sealed, ceramic DIP 


NOTES 
1. At full power input and chip selects enabled. 
2. For 10-step, 40 IRE NTSC ramp test 
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ADC-228 


TECHNICAL NOTES 


1. Rated performance requires using good high frequency 
techniques. The analog and digital grounds are connected CLOCK 
internally. Avoid ground related problems by connecting the 


74HC86 


OUT 
grounds to one point, the ground plane beneath the convert- ms [ao 


er. Due to the inductance and resistance of the power sup- O 
ply return paths, return the analog and digital ground separ- 
ately to the power supplies. 


2. Bypass all the analog and digital supplies and the + refer- 
ence (pin 3) to ground with a 4.7 uF, 25V tantalum electro- 
lytic capacitor in parallel with a 0.1 uF ceramic capacitor. 


50 nSec. 
——_—_ 


3. DATEL uses the conservative definitions when specifying In- 
tegral Linearity (end-point) and Differential Linearity (code 
transition). The specifications using the less conservative 


definition have also been provided as a comparative specifi- 


cation for products specified this way. — RLY Las PULSES 


4. Single conversions (one-shot mode) would require another itis 


clock edge to read out data. Users desiring to provide just a DATA N SAMPLED 
single clock pulse could use the circuit shown in Figure 2 to 
obtain the data. 


DATAN 
VALID 


|~- 40nsec.—> | 


Figure 2. Single Clock Pulse Circuit and Operation 


* Use optional resistor only if +5V de -15V de 
op-amp is not used to drive input. 0.1 uF 
R=VEE/1.667 mA 


2,4,6,7 


4.7 uF 


Figure 3. ADC-228 Typical Connections 


For Immediate Assistance, Dial 1-800-233-2765 


0.1 pF 


+5V REF. OUT 


ADC-228 


Table 1. ADC-228 Unipolar Output Coding 


ANALOG 
INPUT 


CODE STRAIGHT BIN. | COMP. BIN. 


NMINV=0 
NLINV=0 


+FS-1 LSB 11111110 
+3/4FS 1100 0000 
+1/2FS 1000 0000 
+ 1/4 FS 0100 0000 
+1LSB 0000 0001 
ZERO 0000 0000 


NMINV=1 
NLINV=1 


0000 0001 
0011 1111 
0111 1111 
1011 1111 
11111110 
11111111 


» DATEL 


Table 2. ADC-228 Bipolar Output Coding 
(Assumes analog input is externally offset) 


+2.480V | +FS-1 LSB 


+1.250V | +1/2FS 
+0.020V | +1LSB 
+0.000V | ZERO 
-1.250V -1/2 FS 
-2.480V -FS+1 LSB 
-2.500V FS. 


Table 3. Chip Select Truth Table 


Three State Mode 
Three State Mode 
Data Outputted 
Three State Mode 


Two's 

COMP. 
NMINV=1 
NLINV=0 


01111111 
0100 0000 
0000 0001 
0000 0000 
1100 0000 
1000 0001 
1000 0000 


COMP. 
TWO'S COMP. 
NMINV=0 
NLINV=1 


1000 0000 
1011 1111 
11111110 
11111111 
0011 1111 
0111 1110 
01111111 


SAMPLE \ , SAMPLE 
1 N+1 N+2 
1 1 
1 
| OUTPUT | 

as! DELAY 1 
1 


CLOCK SAMPLE 
' N 
1 
i 
i 
DIGITAL 1 
1 
a 
“pS 
OUTPUT 
HOLD TIME 


MODEL 


Figure 4. ADC-228 Timing Diagram 


ORDERING INFORMATION 


TEMP. RANGE PACKAGE 


ADC-228MC 


ADC-228MM 
ADC-228/883B 


0 to +70 °C 24-pin DIP 


-55 to +125 °C 24-pin DIP 
-55 to +125 °C 24-pin DIP 


Receptacle for PC board mounting can be ordered 
through AMP Inc., part # 3-331272-8 (component lead 
socket), 24 required. 
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FEATURES 


8-Bit resolution 

¢ +1/2 LSB non-linearity 

* 20 MHz conversion rate 

8 MHz input bandwidth (-3 dB) 
Low-power consumption (390 mW) 
¢ TTL-compatible 

¢ Single or dual supply operation 


GENERAL DESCRIPTION 


DATEL’s ADC-304 is an 8-bit, 20 MHz analog-to-digital 
flash converter. The ADC-304 offers many performance 
features not obtainable from other flash A/D’s. 


Key features include a low-power dissipation of 390 mW 
and TTL compatible outputs. A wide analog input bandwidth 
of 8 MHz (-3 dB) allows operation without the need of a 
sample-hold. Also, single +5V supply operation is 
obtainable with an input range of +3 to +5V, eliminating the 
need for an additional power supply. A 0 to -2 V input range 
is available with +5V supply operation. 


Another novel feature of the ADC-304 is its user-selectable 
output coding. The MINV and LINV pins allow selection of 
binary, complementary binary, and if external offset circuitry 
is used for bipolar inputs, offset binary, two’s complement, 
and complementary two’s complement coding. 


The ADC-304 is supplied in a 28-pin dual in-line package 
and operates over a -20°C to +75°C temperature range. 
Storage temperature range is from -65°C to +150°C. 


« 
wi 
rs 
. 
> 
2 
5 
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' 
‘COMPARATOR 
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ADC-304 
8-Bit, 20 MHz 


Low-Power, Flash A/D 


MECHANICAL DIMENSIONS 
INCHES 
(mm) 4.44 #901 = 0.009 * S9ps 
(366 *%) 051" oo03 (0.25 * 6) 
ait —- 18:22 


0.05 + 0.006— 
(13 + 0.15) 


BIT 1 OUT (MSB) 
BIT 20UT 

BIT 3 OUT 

BIT 4 OUT 

DIG GND 

+5V POWER (Vcc) 


—5.2V POWER (VEE) 
—5.2V POWER (VEE) 
—5.2V POWER (VEE) 
+5V POWER (Vcc) 
DIG GND 

LINV 

BIT5 OUT 

BIT 6 OUT 


0.02 


(0.05 min) 
> gaz * Se 


as:s 


0.13 
(3.4 min) 


Table 1. ADC-304 Input/Output Connections 


BIT 7 OUT 

BIT 8 OUT (LSB) 
CLOCK INPUT 
VRT 

ANA GND 

NO CONNECTION 
ANAIN 

NO CONNECTION 
ANAIN 

NO CONNECTION 
ANA GND 

VRB 

VRu 

MINV 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 
Supply Voltage | Vcc-GND Oto +6 Vv 
Vee-GND Oto -6 Vv 
Input Voltage {Vin 
(analog) (Dual Power Supply) | Vee to ANA GND +0.3/V 
Input Voltage |VRT, VRB, VRM 
(reference) (Dual Power Supply) | Vee to ANA GND +0.3/V 
| VRT—VRe | 25 Vv 


3010 730 [mal 
Input Voltage | Digital Inputs 


FUNCTIONAL SPECIFICATIONS 


Unless otherwise noted, the following specifications apply to 
the ADC-304 when used either with a single or dual power 
source. The test conditions are: 


For Single Power Supply Operation: 
Vec (Pins 6 + 10) = +5V, DIG GND = OV 
Vee (Pins 7,8 + 9) = OV, VRr(Pin18) = +5V 
VRe (Pin 26) = +3V, Ta = 25°C 
ANA GND (Pins 19 + 25) = +5V 


For Dual Power Supply Operation: 
Vcc (Pins 6 + 10) = +5V, DIG GND (Pins 5 + 11) = OV 
ANA GND = OV, Vee = -5V 
VRr (Pin 18) = OV, VRe (Pin 26) = -2V 
Ta = 25°C 


| pescription | sin. | tye | max. | units | 


Analog 

Input Range 

Input Capacitance 
Input Bias Current 
Offset Voltage: 


Digital 
Logic Levels: 


Resolution 
Output Coding Straight Binary 


Complementary Binary 


2’s Complement 


Complementary 2’s 


Complement 


Logic levels: 


Logic Level Loading: 
Logic “1” 
Logic “0” 
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TECHNICAL NOTES 


1. DIG GND pins (5 and 11) and Vcc 


pins (6 and 10) connect to separate 
internal circuits within the ADC-304. 
Connect these pins to their respective 
PCB patterns. 


. Layout of the analog and digital sec- 


tions should be separated to reduce 
interference from noise. To further 
guard against unwanted noise, it is 
recommended to bypass, as close as 
possible, the voltage supply pins 
(6,10) to their respective ground pins 
(5,11) with a 1 uF and a 0.01 pF cer- 
amic disk capacitor in parallel. 


. The input capacitance of the analog 


input is much smaller than that of a 
typical Flash A/D Converter. It is 
necessary to use an amplifier with 
sufficient bandwidth and driving 
power. The analog input pins (21,23) 
are separated internally, so they 
should be connected together exter- 
nally. If the ADC-304 is driven with a 
low- output impedance amplifier, 
parasitic oscillations may occur. 


These parasitic oscillations can be 
prevented by introducing a small 
resistance of 2 to 102 between the 
amplifier output and the ADC-304’s 
A/D input. This resistance must be of 
very low value of inductance at high 
frequencies. 


Note that each of the analog input 
pins are divided in this manner with 
these resistances. Connect the driv- 
ing amplifier as close as possible to 
the A/D input of the ADC-304. 


. The voltage between VAT (pin 18) 


and VRB (pin 26) is equivalent to the 
dynamic range of the analog input. 
Bypass VRB to ANA GND (pins 19 
and 25) by means of a 1 uF and 0.01 
uF capacitor in parallel. To balance 
the characteristics of the ADC-304 at 
high frequencies, bypass VRm (pin 
27) with a 0.01nF capacitor to ANA 
GND (pins 19 and 25). 


Also, VRm (pin 27) can be used as a 
trimming pin for more precise linear- 
ity compensation. A stable voltage 
source with a potential equal to -FSR 
and a 1 K& potentiometer can be con- 
nected to VR (pin 27) as shown in 
Figure 3 for this purpose. 


. Separate the clock input, CLK (pin 17), 


from other leads as much as possible, 
observing proper EMI and RFI wiring 
techniques. This will reduce the 
inductive pick-up of this lead from 
interfering with the “‘clean’” operation 
of the ADC-304. 
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ADC-304 


a a Ee 


Conversion Rate‘ 

Non-Linearity 

Differential Non-Linearity 

Differential Gain Error? 

Differential Phase Error2 

Aperture Delay 

Aperture Jitter 

Clock pulse width: Tpw1 
TpwO 


Reference Pin Current 
Reference Resistance 

(VRT to VRB) 
Reference Input (Dual Supply) 


Single Power Supply 
Supply voltage 


) 
Supply Current: 
(ICC + IEE) 
Power Dissipation 
Dual Power Supply 
Supply Voltage: 


Operating Temperature 
Storage Temperature 


1. fin = 1 KHz, ramp 


2. NTSC 40 IRE-modulated ramp, Fe = 14.3 MSPS 


Analog Input 


Clock 


Comparator 
Output 


6-Bit Latch Output | >< ! | 


N Data Valid 


ae Ootn N-1 Data Valid 
| Peni He OY We a 
| ime ii’, al el jie 
| | | | 
| 35 nsec { 
| 


Figure 2: ADC-304 Timing Diagram 
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N +1 Data Valid 


TECHNICAL NOTES (CONT.) 


6. The analog input signal is sampled on 
the positive-going edge of CLK. Cor- 
responding digital data appears at the 
output on the negative-going edge of 
the CLK pulse after a small delay of 35 
nSec. maximum (TDLH, TDHL). 
Refer to the Timing diagram, Figure 4, 
for more information. 


7. Connect all free pins to ANA GND 
(pins 19 and 25) to reduce unwanted 
noise. 


The analog input range is equal toa 
2V spread. The voltage on VRT-VRB 
will equal 2V. The connection of VRT 
and ANA GND is 2V higher than VRs. 
Whether using a single or dual power 
supply, the analog input will range 
from the value of VRT to VRe. If VRT 
equals +5V, then VRp will equal +3V 
and the analog input range will be 
from +5 to +3V. 


SINGLE SUPPLY 
OPERATION 


ADC-304 


0.01 
- 


DUAL SUPPLY 
OPERATION 


ADC-304 


Figure 3: Improving Linearity 
Compensation 


ADC-304 S DOVAMNEL 


2 


Table 2. Output Coding for +5V Power Supply Operation 
(+5 to +3V Signal Input) 


Straight Complement 2’s 2's Complement 
Binary Complement Complement Binary 


19119911 01111111 
11011111 01011111 
10111111 00111111 
01111111 19999191 
00111111 10111191 
00011111 11011111 
00000001 01111110 11111110 
00000000 01111111 V4499911 


Table 3. Output Coding for +5V Power Supply Operation 
(0 to —2V Signal Input) 


Straight Complement 2's 2's Complement 
Binary Complement Complement Binary 
ore [|_Mary 
Scale Et ee i ee ee, ee eh ae 
ov 00000000 


19949111 10000000 04441111 
-7.813mV } 11111110 10000001 01111110 | 00000001 
—250.00 mV } 11011111 10100000 01011111 | 00100000 
—500.00 mV } 10111111 11000000 00111111 | 01000000 
-1.0V 01491111 00000000 11111111 | 10000000 
-1.5V 00111111 01000000 10111111 | 11000000 
-1.75V 00011111 00100000 11011111 | 11100000 
-FS + 1 LSB] -1.9922v 00000000 01111111 10000000 _} 11111111 
APPLICATION CIRCUITS 


+3v +3v 


Analog input 
+5 to +3V 


(TTL level) 


Figure 5: Connections for +5V Figure 6: Connections for +5V 
Power Supply Operation Power Supply Operation 


ORDERING INFORMATION 


MODEL DESCRIPTION 
ADC-304 —8-bit, 20 MHZ, Low-power, flash A/D 
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ADC-500, ADC-505 
12-Bit, Ultra-Fast, Low-Power 
A/D Converters 


FEATURES 


* 12-Bit resolution 

+ 500 Nanosecond maximum conversion time 
* Low-power, 1.6W 

* Small initial errors 

¢ Three-state output buffers 

- -55°C to +125°C operation 

¢ Small 32-pin DIP 

- No missing codes 


GENERAL DESCRIPTION 


DATEL’s ADC-500 and ADC-505 are 12-bit analog-to-digital 
converters which have small initial errors and can also 
provide adjustment capability for system errors. Both 
models have identical specifications except for conversion 
times. The ADC-505 has a maximum conversion time of 
550 nanoseconds while the ultra-fast ADC-500 
accomplishes -a 12-bit conversion in less than 500 
nanoseconds. Figure 1 is a simplified block diagram 
applicable to both devices. 


Manufactured using _ thick-film and thin-film hybrid 
technology, these converters’ remarkable performances are 
based upon a digitally-corrected subranging architecture. 
DATEL further enhances this technology by using a 
proprietary custom chip and unique laser trimming 
schemes. The ADC-500 and ADC-505 are packaged in a 
32-pin ceramic DIP and consume 1.6 watts. 


en ian] 
(280) y 


0.190 (4,9) MAX 


- ie be 


0.150 (a8) MIN 0.010 x 0.018 Kovar 


MECHANICAL DIMENSIONS 
INCHES (mm) 
1.712 MAX 
(435) 
15 spaces 
at 0.100 each 
(2.5) NOTE: Pins have 0.025 inch, + 0.01 
stand off from case 


0.100 
0 
0.100 
0.900 
(229) RE) 


INPUT/OUTPUT 
CONNECTIONS 


INPUT HIGH 
INPUT LOW 
OFFSET ADJUST 
NO CONNECTION 
COMP BIN 
OVERFLOW 
ENABLE (6-12) 
ENABLE (1-5, OF) 
+5V 

DIGITAL GROUND 
+15V 

-15V 

-5V 

ANALOG GROUND 
S/H CONTROL 


BIT 1 (MSB) 
START CONVERT 
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GAIN ADJUST 


2-17 


ADC-500, ADC-505 


Another novel feature of the ADC-500 is the provision of a Sam- 
ple/Hold control pin for applications where a sample-hold is used in 
conjunction with the ADC-500. This feature allows the sample-and- 
hold device to go back into the sample mode a minimum of 30 
nanoseconds before the conversion is complete, improving the 
overall conversion rate of the system. 


ABSOLUTE MAXIMUM RATINGS 
Parameters MINIMUM MAXIMUM UNITS 

+15V Supply (Pin.13).. . 0 +18 Volts de 
— 15V Supply (Pin 14)... 0 -18 Volts de 
+5V Supply (Pin11)....  -0.5 +7 Volts de 
— 5V Supply (Pin 15).... -7 Volts de 
Digital Inputs 

Pins 7,9,10&31) ... -0.3 +6 Volts de 
Analog Input (Pin3) ....  -—15 +15 Volts de 
Lead temp. (10 sec) .... 300 8G. 


FUNCTIONAL SPECIFICATIONS 


Apply over the operating temperature range and at +15V de 
and +5V de unless otherwise specified. 


DESCRIPTION 


INPUTS 


Volts de 
Volts de 
Volts de 
Volts de 
Volts de 


eee Phd. Range. . 
Note 9) 


rl 


N 
° 


Logic Levels: Logic 1 .. 
LogicO.. 
Logic Loading: Logic 1 
Logic 0 


Ih 


OUTPUTS 


Output Coding: . 
(Pin 7 High) straight binary/offset binary 
(Pin 7 Low) complementary binary 
complementary offset binary 


Logic Levels: Loge wo 
icO. 
Logic Loading: Loge 1 


Internal reditcner 
i +25°C . 
Drift 


+0.0125 %FSR +'%LSB 

O°Cto +70°C .. +0.0125 %FSR +'% LSB 

-55°C to +125°C . +0.0125 %FSR +3LSB 
Integral Nonlin. Tempco. +8 ppm/°C 


Differential Nonlineari 
+0.0125 %FSR +2 LSB 
+0.0125 %FSR +% LSB 
-—55°C to. + 125°C .. +0.0125 %FSR +1LSB 
athe = Nonlin. 


+25°C 
0°C to +70°C 
-55°C to +125°C ..| — 


PERFORMANCE (cont.) 


DESCRIPTION 
eee Zero Error, 


Unipolar Zero Tempco .. 
Bipolar Zero Error, 
+25°C 
Bipolar Zero Tempco ... 
Bipolar | Offset Error, 
+25°C 
Bipolar Offset Error 
empco 
Gain Error, + 25°C 
Gain Tempco 
Conversion Times: 
ADC-500 
+25°C 
0°C to +70°C 
—55°C to +125°C 
DC-505 


0°C to +70°C 
-55°C to +125°C.. 
Harm. Distort. (-FS) © 
+25 °C -72 dB min. 
0 to +70 °C -72 dB min. 
-55 to +125 °C -65 dB min. 


be wae Cones Over the Operating Temp. Range 


POWER SUPPLY REQUIREMENTS 


Power Supply Range: 
+ 15V de Supply E i Volts de 
—15V de Su ; fi Volts de 
+5V de Supply h i Volts de 
—5V dc Supply : i Volts de 


pply .. 
Power Dissipation ‘ : 
Power Supply Rejection . m %FSRIMV 


32-pin hermetic sealed, ceramic DIP 
0.010 x 0.018 inch Kovar 
0.42 ounces (12) grams 


* +5V power usage at 1TTL logic loading per data output bit. 
@® With DATEL sample and hold model number SHM-45. 


TECHNICAL NOTES 


1. Use external potentiometers to remove system errors or the 
small initial errors to zero. Use a 20K trimming potentiometer for 
gain adjustment with the wiper tied to pin 32 (ground pin 32 for 
operation without adjustments). Use a 20K trimming potentiome- 
ter with the wiper tied to pin 5 for zero/offset adjustment (leave 
pin 5 open for operation without adjustment). 


2. Rated performance requires using good high frequency circuit 
board layout techniques. The analog and digital grounds are not 
connected internally. Avoid ground-related problems by connect- 
ing the digital and analog grounds to one point, the ground plane 
beneath the converter. Due to the inductance and resistance of 
the power supply return paths, return the analog and digital 
ground separately to the power supplies. 
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3. Bypass all the analog and digital supplies and the +10V refer- 
ence (pin 1) to ground with a 4.7 uF, 25V tantalum electrolytic ca- 
pacitor in parallel with a 0.1 uF ceramic capacitor. Bypass the 
+10V reference (pin 1) to analog ground (pin 16). The -5V de 
supply is treated as an analog supply and analog ground (pin 16) 
should be treated as its return path for decoupling purposes. 


4. Obtain straight binary/offset binary output coding by tying COMP 
BIN (pin 7) to +5V dc or leaving it open. The device has an inter- 
nal pull-up resistor on this pin. To obtain complementary binary 
or complementary offset binary output coding, tie the COMP BIN 

pin to ground. The COMP BIN signal is compatible to CMOS/ 

TTL logic levels for those users desiring logic control of this func- 

tion. 


5. An overflow signal, pin 8, indicates when analog input signals are 
below or above the desired full-scale range. To overflow pin also 
has a three-state output and is enabled by pin 10 (Enable bits 1-5 
& O.F.). 


6. The Sample/Hold control signal, pin 17, goes low following the 
rising edge of START CONVERT pulse and high 30.nanosec- 
onds minimum before EOC goes low. This indicates that the 
converter can accept a new analog input. 


7. The drive requirements of the ADC-500/505 may be satisfied with 
a wide-bandwidth, low output impeance input source. Applica- 
tions of these converters that require the use of a sample-hold 
may be satisfied by using DATEL's model SHM-45. Using this 
device with multiplexers or for test purposes will require an input 
buffer. 


ANALOG 150 nSec 
INPUT MINIMUM 


SETTLING 
TIME 


ADC-500, ADC-505 


8. Over temperature, input capacitance is 50 pF maximum and in- 
put impedance is 1.75K minimum (2.5K typical) for unipolar and 
3.75K minimum (5K typical) for bipolar. These values are guar- 
anteed by design. 


9. Requirements for +2.5V inputs can be satisfied using DATEL's 
AM-1435 amplifier in front of the SHM-45/ADC-500 configuration, 
shown in Figure 3, at the appropriate gain. The SHM-45's gain of 
2 mode allows 0 to +5V or +5V input ranges. 


TIMING 


Figure 2 shows the relationship between the various input signals. 
The timing cited applies over the operating temperature range and 
over the operating power supply range. These times are guaran- 
teed by design. 


TABLE 2. INPUT CONNECTIONS 
[| INPUT PIN | CONNECT PIN 2 (RANGE) TO PIN: 


INPUT VOLTAGE RANGE 


| Oto +t0Vde to +10V de 


TABLE 3. ZERO AND GAIN ADJUST 


ZERO ADJUST 
+1/2 LSB 


+1.22 mV 
+2.44 mV 
+2.44 mV 


GAIN ADJUST 
+FS -1 1/2 LSB 


+9.9963V dc 
+19.9927V dc 
+9.9927V dc 


0 to +10V de 
0 to +20V dc 
+10V de 


' 
1 
' 
N 105 Sec MINIMUM (when used with SHM-45) 
START 1 ' 
CONVERT . 7 
' 
}-— 100nSec HOLD MODE SETTLING TIME 


' 
' 
' 
' 
! 
: 200 nSec ACQUISITION TIME 
' 
i 
' 
: 


NOTE NOT DRAWN TO SCALE 


CONVERSION TIME 
MAXIMUM 


—+ 


sy 


10nSec MINIMUM 
< ui 30nSee 
25nSec MAXIMUM MINIMUM 


i) 
1 
1 
25 nSec 
350 nS MINIMUM 
MINIMUM 
OUTPUT DATA DATA N-1 VALID | | | | | DATA N VALID 


ENABLED DATA N-1 VALID 
(BITS 1-5.0F) 0 ENABLED DATA N 
ENABLED DATA N-1 VALID 
(BITS 6-12) 10 nSec ENABLED DATA N 
MAXIMUM MAID 


Figure 2. ADC-500/505 and SHM-45 Timing Diagram 


INVALID DATA X 


For Immediate Assistance, Dial 1-800-233-2765 2-19 
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flickers equally between 0000 0000 0000 and 0000 0000 0001 
with the COMP BIN (pin 7) tied high_or between 1111 1111 
1111 and 1111 1111 1110 with the COMP BIN tied low. 


ADC- -500, ADC-505 


CALIBRATION PROCEDURE 


Removal of system errors or the small initial errors is accomplished 

as follows: 

3. Full-Scale Adjustment - Set the output of the voltage reference 
used in step 2 to the value shown in Table 3. Adjust the gain 
trimming potentiometer so that the output code flickers equally 
between 1111 1111 1110 and 1111 1111 1111 for COMP BIN 


1. Connect the converter per Figure 3 and Table 2 for the appropri- 
ate full-scale range (FSR). Apply a pulse of 50 nanoseconds 
minimum to the START CONVERT input (pin 31) at a rate of 


500 KHz. This rate chosen to reduce flicker if LED's are used 


on the outputs for calibration purposes. 


2. Zero Adjustments - Apply a precision voltage reference source 4. 


between the analog input (pin 3) and ground (pin 16). Adjust 
the output of the reference source per Table 3. For unipolar, 
adjust the zero trimming potentiometer so that the output code 


+9.9976V 
+8.7500V 
+7.5000V 


+5.0000V 
2.5000V 
1.2500V 
0.0024V 
0.0000V 


(pin 7) tied high or between 0000 0000 0001 and 0000 0000 
0000 for COMP BIN tied low. 


To confirm proper operation of the device, vary the precision 
reference voltage source to obtain the output coding listed in 


Table 4. 


TABLE 4. OUTPUT CODING 


+19.9951V 
+17.500V 
+15.000V 
+10.000V 
+5,0000V 
+2.5000V 
+0.0049V 
0.0000V 


STRAIGHT BIN. 


1414.14111 1111 
1110 0000 0000 
1100 0000 0000 
1000 0000 0000 
0100 0000 0000 
0010 0000 0000 
0000 0000 0001 
0000 0000 0000 


OFF. BINARY 


COMP. BINARY 


0000 0000 0000 
0001 11111111 
0011 11111111 
0111 11111111 
101111111111 
11011111 1111 
11111111 1110 
4114:1111 1111 


COMP. OFF. BIN. 


+9.9951V 
+7.5000V 
+5.0000V 
0.0000V 

-5.0000V 
-7.5000V 
-9,9951V 
-10.000V 


+FS -1 LSB 
+3/4 FS 
+1/2 FS 

0 

-1/2 FS 
-3/4 FS 
-FS +1 LSB 
-FS 


+15V de 
O GAIN ADJUST 


GAIN ADJUST 


Oto +10V 


ADC-500/505 


INPUT HI 


INPUT LOW 


START CONVERT 


S/H CONTROL 


S/H CONTROL 
COMP BIN 


ORDERING INFORMATION 


OPERATING 
TEMP. RANGE 


NO CONNECTION 


MODEL NO. SEAL 


OFFSET ADJUST 
ADC-500BMC 
ADC-500BMM 
ADC-500BMC 
ADC-500 BMM 


0 to +70 °C 
-55 to +125 °C 
0 to +70 °C 
-55 to +125 °C 


Hermetic 
Hermetic 
Hermetic 
Hermetic 


Figure 3. ADC-SHM Connection Diagram 


Receptable for PC board mounting can be ordered 
through AMP Incorporated, #3-331272-8 (Component 
Lead Socket), 32 required. 
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ADC-508 
12-Bit, Ultra-Fast, Low-Power 
A/D Converter 


FEATURES 


* 12-Bit resolution 

* 700 Nanosecond maximum conversion time 
- Low-power, 1.6W 

+ Small initial errors 

+ Three-state output buffers 

+ -55°C to +125°C operation 

+ Small 32-pin DIP 

» No missing codes 


GENERAL DESCRIPTION 


DATEL’s ADC-508 is a 12-bit, analog-to-digital converter 
which has small initial errors and can also provide 
adjustment capability for system errors. The ADC-508 has a 
maximum conversion time of 700 nanoseconds. Figure 1 is 
a simplified block diagram. 


Manufactured using _ thick-film and thin-film hybrid 
technology, this converter’s remarkable performance is 
based upon a digitally-corrected subranging architecture. 
DATEL further enhances this technology by using a 
proprietary custom chip and unique laser trimming 
schemes. The ADC-508 is packaged in a 32-pin ceramic 
DIP and consumes 1.6 watts. 


ae 


0.190 (4,9) MAX 


— 


0.010 x 0.018 Kovar 


0.150 (3.8) MIN 


INCHES (mm) 


1,712 MAX 
(43,5) 


stand off from case 


< 0.100 
0900 
(229) (25) 


INPUT/OUTPUT 
CONNECTIONS 


INPUT HIGH 
INPUT LOW 
OFFSET ADJUST 
NO CONNECTION 
COMP BIN 
OVERFLOW 
ENABLE (6-12) 
ENABLE (1-5, OF) 
+5V 

DIGITAL GROUND 
+15V 

-15V 

=5V 


ANALOG GROUND 
‘S/H. CONTROL 
EOC 

BIT 12 (LSB) 

BIT 11 

BIT 10 


BITS 
BIT8 
BIT7 
BIT6 
BITS 


BIT 4 
BIT3 
BIT2 
BIT 1 (MSB) 


START CONVERT 
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GAIN ADJUST 


MECHANICAL DIMENSIONS 


NOTE: Pins have 0.025 inch, +0.01 
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conjunction with the ADC-508. This feature allows the sample-and- DESCRIPTION 
hold device to go back into the sample mode a minimum of 30 
nanoseconds before the conversion is complete, improving the 
overall conversion rate of the system. 

Unipolar Zero Tempco .. 


Power required is + 15V de and + 5V dc. Models are available in the | Bipolar Zero Error, 
commercial 0°C to + 70°C, and military —55°C to + 125°C operat- +25°C 
ing temperature range. Typical applications include spectrum, tran- | Bipolar Zero Tempco ... 
sient, vibration, and waveform analysis. These devices are also ee Error, 
ideally suited for radar, sonar and video digitization, medical instru- | Bipolar Offset Error 
mentation, and high-speed data acquisition systems. For information Tempco 

Gain Error, + 25°C 


Conversion Times: 


ABSOLUTE MAXIMUM RATINGS ADC-508 
Parameters MINIMUM MAXIMUM UNITS 5°C 
+15V a ti (Pin 13)... (0) +18 Volts nd 
-15V Supply (Pin 14)... 0 -18 alts de _ Distort. (-FS) @ 
+5V Supply (Pin 11).... -0.5 +7 mex a. rae 
= 5V 7 (Pin15).... +0.5 -7 Volts de 0to+70°C -72 dB rire 
igital Inputs se catia a : 
(Pins 7, 9,10&31) ...  -0.3 +6 Volts dc || No Missing Codes : 
Analog Input (Pin3) ....  —15 +15 Volts de Over the Operating Temp. Range 
Lead temp. (10sec) .... 300 °C 
FUNCTIONAL SPECIFICATIONS Pome, penae: Polis Be 
Apply over the operating temperature range and at +15V dc waeV a gupoly : ‘ Volts de 
and +5V dc unless otherwise specified. +5V de Sughly nie ee : i Volts de 


-5Vdc Supply ...... t i Volts de 
Power Supply Curren 
+15V Supply... 
—15V Supply... 
+5V Supply” 
—5V Supply 


Input Voltage Range...) — 0 _ Volts de Power Dissipation .. . 
(See Tech. Note 9) | — Oto +20 = Volts de Power Supply Rejection . 
— +10 _ Volts de 
Logic Levels: Logic1..|2.0 = — _ Volts de PHYSICAL/ENVIRONMENTAL 
LogicO . .| — Volts de 
Logic Loading: Logic 1.| — pA 
Logic 0 .| — pA 


OUTPUTS 


Package Type 32-pin hermetic sealed, ceramic DIP 
Pins 0.010 x 0.018 inch Kovar 
Weight 0.42 ounces (12) grams 


Output Coding: 
(Pin 7 High) ........ 
(Pin7Low) ........ 


straight binary/offset binary 
complementary binary 
complementary offset binary 


* +5V power usage at 1TTL logic loading per data output bit. 
@ With DATEL sample and hold model number SHM-45. 


Logic Levels: Logic 1 .. 


Logic 0 |. 
Logic Loading: Logic 1. 
Logic 0. 
Internal Reference: TECHNICAL NOTES 
Voltage, +25°C ..../9. ; ll Volts de 
Drift .............. : a 1. Use external potentiometers to remove system errors or the 


small initial errors to zero. Use a 20K trimming potentiometer for 
gain adjustment with the wiper tied to pin 32 (ground pin 32 for 
operation without adjustments). Use a 20K trimming potentiome- 
ter with the wiper tied to pin 5 for zero/offset adjustment (leave 
pin 5 open for operation without adjustment). 


oa %FSR +2 LSB 
— = +0.0125 %FSR +2 LSB 
= ppm/°C 


Integral Nonlin. Tempco. 
Differential Nonlineari 

A oe Seme ren: — %FSR +2 LSB 
%FSR +% LSB 


2. Rated performance requires using good high frequency circuit 
board layout techniques. The analog and digital grounds are not 
connected internally. Avoid ground-related problems by connect- 
ing the digital and analog grounds to one point, the ground plane 


TOMPEO 6b... o0;--0:cie ppm/°C beneath the converter. Due to the inductance and resistance of 
Full-Scale Absol. the power supply return paths, return the analog and digital 
Pr cs LSB ground separately to the power supplies. 


avert: + LSB 
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3. Bypass all the analog and digital supplies and the +10V refer- 
ence (pin 1) to ground with a 4.7 uF, 25V tantalum electrolytic ca- 
pacitor in parallel with a 0.1 uF ceramic capacitor. Bypass the 
+10V reference (pin 1) to analog ground (pin 16). The -5V de 
supply is treated as an analog supply and analog ground (pin 16) 
should be treated as its return path for decoupling purposes. 


4. Obtain straight binary/offset binary output coding by tying COMP 
BIN (pin 7) to +5V de or leaving it open. The device has an inter- 
nal pull-up resistor on this pin. To obtain complementary binary 
or complementary offset binary output coding, tie the COMP BIN 
pin to ground. The COMP BIN signal is compatible to CMOS/ 
TTL logic levels for those users desiring logic control of this func- 
tion. 


5. An overflow signal, pin 8, indicates when analog input signals are 
below or above the desired full-scale range. To overflow pin also 
has a three-state output and is enabled by pin 10 (Enable bits 1-5 
& O.F.). 


6. The Sample/Hold control signal, pin 17, goes low following the 
rising edge of START CONVERT pulse and high 30 nanosec- 
onds minimum before EOC goes low. This indicates that the 
converter can accept a new analog input. 


7. The drive requirements of the ADC-508 may be satisfied with a 
wide-bandwidth, low output impeance input source. Applications 
of these converters that require the use of a sample-hold may be 
satisfied by using DATEL's model SHM-45. Using this device 
with multiplexers or for test purposes will require an input buffer. 


ANALOG 


ono soe 


8. Over temperature, input capacitance is 50 pF maximum and in- 
put impdeance is 1.75K minimum (2.5K typical) for unipolar and 
3.75K minimum (5K typical) for bipolar. These values are guar- 
anteed by design. 


9. Requirements for +2.5V inputs can be satisfied using DATEL's 
AM-1435 amplifier in front of the SHM-45/ADC-508 configuration, 
shown in Figure 3, at the appropriate gain. The SHM-45's gain of 
2 mode allows 0 to +5V or +5V input ranges. j 


TIMING 


Figure 2 shows the relationship between the various input signals. 
The timing cited applies over the operating temperature range and 
over the operating power supply range. These times are guaran- 
teed by design. 


TABLE 2. INPUT CONNECTIONS 


INPUT VOLTAGE RANGE 


Oto +20V de 


GAIN ADJUST 
+FS -1 1/2 LSB 


ZERO ADJUST 
+1/2 LSB 


0 to +10V de 
0 to +20V dc 
+10V de 


+9.9963V dc 
+19.9927V de 
+9.9927V de 


INPUT h 
' 
1 
1 


1 ' 
1 1 
1 ! 
ANALOG 1SOntes u 
INPUT MINIMUM 
SETTLING 
TIME 


' 
‘ 
1 
1 
1 
: 200 nSec ACQUISITION TIME 
1 
1 
' 
1 


1 
1 
H N t05nSec MINIMUM (when used with SHM-45) 
START _t 
‘CONVERT i ' 
' 


NOTE NOT DRAWN TO SCALE 


CONVERSION TIME 


a. Se 


' 
' 
H 
1 
1 
1 
= 1 
EOC 20nSec MINIMUM 
1 as 
1 35nSec MAXIMUM 
! 
' 
1 
' 


| ni 10nSec MINIMUM 
25nSec MAXIMUM. 


| 350 nSec. 
MINIMUM. 


ee 


30 nSec 
MINIMUM 


25 nSec. 


OUTPUT DATA aD ass 
ENABLED DATA N-1 VALID 
(BITS 1-5,0F) ne. ENABLED DATA N 
MAXIMUM } we 


ENABLED DATA N-1 VALID 
(BITS 6-12) Manes ENABLED DATA N 
MAXIMUM Nor 


INVALID DATA X 


Figure 2. ADC-508 and SHM-45 Timing Diagram 
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ADC-508 D) (OVA 


eee EES: 


CALIBRATION PROCEDURE flickers equally between 0000 0000 0000 and 0000 0000 0001 


with the COMP BIN (pin 7) tied high_or between 1111 1111 
Removal of system errors or the small initial errors is accomplished 1111 and 1111 1111 1110 with the COMP BIN tied low. 
as follows: 
3. Full-Scale Adjustment - Set the output of the voltage reference 
1. Connect the converter per Figure 3 and Table 2 for the appropri- used in step 2 to the value shown in Table 3. Adjust the gain 
ate full-scale range (FSR). Apply a pulse of 50 nanoseconds trimming potentiometer so that the output code flickers equally 
minimum to the START CONVERT input (pin 31) at a rate of between 1111 1111 1110 and 1111 1111 1111 for COMP BIN 
500 KHz. This rate chosen to reduce flicker if LED's are used (pin 7) tied high or between 0000 0000 0001 and 0000 0000 
on the outputs for calibration purposes. 0000 for COMP BIN tied low. 
2. Zero Adjustments - Apply a precision voltage reference source 4. To confirm proper operation of the device, vary the precision 
between the analog input (pin 3) and ground (pin 16). Adjust reference voltage source to obtain the output coding listed in 
the output of the reference source per Table 3. For unipolar, Table 4. 


adjust the zero trimming potentiometer so that the output code 


TABLE 4. OUTPUT CODING 
STRAIGHT BIN. COMP. BINARY 


+9.9976V | +19.9951V] 1111 1111 1111 | 0000 0000 0000 +9.9951V +FS -1 LSB 
+8.7500V | +17.500V | 1110 0000 0000 | 0001 1111 1111 +7.5000V +3/4 FS 
+7.5000V | +15.000V | 1100 0000 0000 |} 0011 1111 1111 +5.0000V +1/2 FS 


+5.0000V | +10.000V | 1000 0000 0000 | 0111 11111111 0.0000V 0 

2.5000V | +5.0000V | 0100 0000 0000 |} 1011 1111 1111 -5.0000V -1/2FS 
1.2500V | +2.5000V | 0010 0000 0000 | 1101 1111 1111 -7.5000V -3/4 FS 
0.0024V | +0.0049V | 0000 0000 0001 | 1111 1111 1110 -9.9951V -FS +1 LSB 
0.0000V 0.0000V | 0000 0000 0000 | 11111111 1111 -10.000V -FS 


OFF. BINARY COMP. OFF. BIN. 


+15V de 
© GAIN ADJUST 


Oto +10V GAIN ADJUST 


INPUT HI ADC-508 


INPUT LOW 


START CONVERT O 


START CONVERT 


S/H CONTROL fi 
S/H CONTROL 


COMP BIN 


ORDERING INFORMATION 


NO CONNECTION 


OPERATING 45v O O +15v 
MODEL NO. TEMP. RANGE SEAL OFFSET ADJUST 


ADC-508BMC 0 to +70 °C Hermetic . 7 " 
ADC-508BMM ~ -55 to +125 °C Hermetic Figure 3. ADC-SHM Connection Diagram 


Receptable for PC board mounting can be ordered 
through AMP Incorporated, #3-331272-8 (Component 
Lead Socket), 32 required. 
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ADC-511 
12-Bit, High-Speed, 
: Low-Power A/D Converter 


FEATURES 


* 12-Bit resolution: 

* 1.0 Microsecond maximum conversion time 
- Low-power, 925 milliwatts 

* Three-state, output buffers 

+ Functionally complete 

* Small 24-pin DIP 

- No missing codes 


GENERAL DESCRIPTION 


DATEL's ADC-511 uses an advanced design to provide a high- 
speed, functionally complete 12-bit A/D converter in a small 


24-pin DIP. The ADC-511 delivers a conversion speed of 1 mi- BIT 12 OUT (LSB) +5V 

crosecond while consuming only 925 milliwatts of power. ph at cal DIGITAL GROUND 
er “ BIT 9 OUT START CONVERT 

Manufactured using thin- and thick-film hybrid technology, the BIT 8 OUT ENABLE (1 - 12) 

ADC-511's exclusive performance is based upon a digitally- BIT 7 OUT COMP BIN 

corrected subranging architecture. DATEL further enhances BIT 6 OUT ANALOG INPUT 


BIT 5 OUT 
BIT 4 OUT 
BIT 3 OUT 
BIT 2 OUT 


BIT 1 OUT (MSB) 


BIPOLAR 


this technol by using a proprietary custom chip and unique 
ogy by g a prop! ry p iq i10V REF 


laser trimming schemes. 


+15V 
ANALOG GROUND 


Functionally complete, the ADC-511 contains an internal clock, 5V 


three-state outputs and an internal reference. 


aes 
mM HCOMNODNSWNH— 


ENABLE (1-12) 
BIT 1 (MSB) 
BIT2 

BITS 

BIT 4 

BITS 

BIT6 

BIT7 

BIT8 

BITS 

BIT 10 

BIT 11 


3-STATE 
OUTPUT 
REGISTER 


© MYQOOOWOOOGOOO® 


BIT 12 (LSB) 


DmAn-OmD 


+5V DIG. GND. +15V ANA GND. -15V 


For Immediate Assistance, Dial 1-800-233-2765 2-25 


ADC-511 


® 


ABSOLUTE MAXIMUM RATINGS 


PARAMETERS 


LIMITS 


UNITS 


+15V Supply (Pin 22) 
-15V Supply (Pin 24) 
+5V Supply(Pin 13) 


Digital inputs 

(Pins 16, 17, and 18) 
Analog input 
Lead temp. (10 sec.) 


0to +18 
0 to -18 
-0.5 to +7 


-0.3 to +7 


-25 to +25 
300 


FUNCTIONAL SPECIFICATIONS 


Apply over the operating temperature range’and at +15V dc 


and +5V dc unless otherwise specified. 


Analog Signal Range 
(See Table 5 also) 
Input Impedance 
Resistance 
Capacitance 
Logic Levels: 
Logic 1 
Logic 0 
Logic Loading: 
Logic 1 
Logic 0 


OUTPUTS 


Resolution 

Logic Levels: 
Logic 1 
Logic 0 

Logic Loading: 
Logic 1 
Logic 0 

Internal Reference: 
+Voltage, +25° C 
Tempco 
External current 


Output Coding: 


PERFORMANCE 


Integral Nonlinearity 

+25 °C 

0 °C to +70 °C 

-55 °C to +125 °C 
Differential Nonlinearity 

+25 °C 

0 °C to +70 °C 

-55 °C to +125 °C 
Full-Scale Absolute 
Accuracy 

+25 °C 

0 °C to +70 °C 

-55 °C to +125 °C 
Unipolar Zero Error © 
Unipolar Zero Tempco 


Volts de 
Volts de 
Volts de 
Volts de 


Volts de 


°C max. 


Straight binary/Offset binary 
Complementary binary 
Complementary offset binary 


PERFORMANCE 


Bipolar Zero Error © 
Bipolar Zero Tempco 
Bipolar Offset Error © 
Bipolar Offset Tempco 
Gain Error ® 
Gain Error Tempco 
Conversion Time 

+25 °C 

0 °C to +70 °C 

-55 °C to +125 °C 
No missing codes 


(For 12 binary bits) Guaranteed over operating temp. range 


POWER REQUIREMENTS 


Power Supply Range 
+15V de Supply i +15 +15.75 | Volts de 
-15V de Supply i -15 -15.75 | Volts de 
+5V de Supply ; +5 +5.25 | Volts de 
Supply Current 
+15V Supply +20 
-15V Supply -20 
+5V Supply @ +65 
Power Dissipation 
Supply Rejection 


avo Temperature 


inge 

—MC Models 

—MM Models 
Storage Temperature 


Range 


Package Type 24-pin hermetically sealed ceramic DIP 
Weight 0.42(12)oz.(gram) 


@® Specifications cited are at +25 °C. See Techical Note 1 for further information. 
@ + 5V power usage at 1 TTL logic loading per data output bit. 
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. Applications unaffected by endpoint errors or those tnat re- 
move them through software will use the typical connections 
shown in Figure 2. The optional external circuitry of Figure 
4 removes system errors or helps adjust the small initial er- 
rors of the ADC-511 to zero. The external adjustment cir- 
cuit has no affect on the throughput rate. Table 1 shows 
how to select the input range. 


. Rated performance requires using good high frequency cir- 
cuit board layout techniques. The analog and digital 
grounds are connected internally. Avoid ground-related 
problems by connecting the digital and analog grounds to 
one point, the ground plane beneath the converter. This 
prevents contamination of the analog ground by noisy digital 
ground currents. 


. Bypass the analog and digital supplies and the + 10V refer- 
ence (pin 21) to ground with a 4.7.F, 25V tantalum electro- 
lytic capacitor in parallel with a 0.1 .F ceramic capacitor. 
Bypass the + 10V reference (pin 21) to analog ground (pin 
23). 


. Obtain straight binary/offset binary output coding by tying 
COMP BIN (pin 18) to +5V dc or leaving it open. The de- 
vice has an internal pull-up resistor on this pin. To obtain 
complementary binary or complementary offset binary out- 
put coding, tie pin 18 to ground. The complementary signal 
is compatible to CMOS/TTL logic levels for those users de- 
siring logic control of this function. 


. To obtain Three-State outputs, connect ENABLE (pin 17) to 
a logic "0" (low). Otherwise, connect pin 17 to a logic "1" 
(high). 


TIMING 


Figure 3 shows the relationship between the various input sig- 
nals. The timing shown applies over the operating temperature 
range and over the operating power supply range. These 
times are guaranteed by design. 


OPTIONAL CALIBRATION 
CIRCUIT (SEE FIGURE 4) 


Figure 2. Typical Input Connections for the ADC-511 
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os 


ine Gala OUTPUTS sNoUIG DE Connected to LEU s to LVUSeive 
the resulting data values. Connect the converter per Figure 
2, Figure 4, and Table 1 for the appropriate Full Scale 
Range (FSR). Apply a pulse of 200 nanoseconds minimum 
to the START CONVERT input (pin 16) at a rate of 250 
KHz. This rate is chosen to reduce flicker if LED's are used 
on the outputs for calibration purposes. 


2. Zero Adjustments 


0 to +10V de 
+5V de 


Apply a precision voltage reference source between the am- 
plifier's signal input and analog ground. Use a very low- 
noise signal source for accurate calibration. 


Adjust the output of the reference source per Table 4. For 
unipolar operation, adjust the zero trimming potentiometer 
so that the output code flickers equally between 0000 0000 
0000 and 0000 0000 0001 with the COMP BIN (pin 18) tied 
high or between 1111 1111 1111 and 1111 1111 1110 with 
pin 18 tied low. 


For bipolar operation, adjust the potentiometer such that the 
code flickers equally between 1000 0000 0000 and 1000 
0000 0001 with pin 18 tied high or between 0111 1111 1111 
and 0111 1111 1110 with pin 18 tied low. 


. Full-Scale Adjustment 
Set the output of the voltage reference used in step 2 to the 
value shown in Table 4. Adjust the gain trimming potentio- 
meter so that the output code flickers equally between 1111 
1111 1110 and 1111 1111 1111 for pin 18 tied high or be- 
tween 0000 0000 0001 and 0000 0000 0000 for pin 18 tied 
low. 


To confirm proper operation of the device, vary the precision 
reference voltage source to obtain the output coding listed 
in Table 6. 


Table 1. Input Connections 


INPUT RANG INPUT PIN | JUMPER THESE PINS: 


0 to -10V de 
+5V de 


Pin 20 to GROUND 
Pin 20 to Pin 21 


Pin 19 
Table 4. Zero and Gain Adjust 
ZERO ADJUST GAIN ADJUST 
+1/2 LSB +FS - 11/2 LSB 
+1.22mV de +9.9963V dc 
+1.22mV de +4.9963V dc 
Table 5. Input Ranges 
(using external calibration) 


fwournance [wwe] ow 


0 to +10V, +5V 


0 to +5V, +2.5V 
0 to +2.5V, +1.25V 
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Table 6. Output Coding 
STRAIGHT BIN.. COMP. BINARY 


SCALE 0 to +10V MSB LSB | MSB LSB +10V de SCALE 

+FS -1 LSB +9.9976V 1111 1111 1111 | 0000 0000 0000 +4.9976V +FS -1 LSB 
7/B FS +8.7500V 1110 0000 0000 | 0001 11117 1111 +3.7500V +3/4 FS 

3/4 FS +7.5000V 1100 0000 0000 | 0011 1111 1111 +2.5000V +1/2 FS 

1/2 FS +5.0000V 1000 0000 0000 | 0111 1111 1111 0.0000V 0 

1/4 FS +2.5000V 0100 0000 0000 | 1011 1111 1111 -2.5000V -1/2 FS 

1/8 FS +1.2500V 0010 0000 0000 | 1101 1111 1111 -3.7500V -3/4 FS 

1 LSB +0.0024V 0000 0000 0001 | 1111 1111 1110 -4.9976V -FS +1 LSB 
0 0.0000V 0000 0000 0000 | 1111 1111 1711 -5.0000V -FS 


OFF. BINARY COMP. OFF. BIN. 


Optional Calibration Circuit 


R2* 


ANALOG 


INPUT 
Lanna COOT naewiae (Eup FETS 


| min 


STARTCO | amet 200 nSec min 


NVERT | 


To Pin 19 
of ADC-511 


DATAINVALID ! 
Conversion Time, max —™t 


20 nSec min35 


_ 
nSec max 
na [+ 20 Sec max | 


ke— 1300 nSec min 


oe % Data N-1 Valid Xx x x] Data N Valid 


ENABLE —e] t= t0nSecmax [7 TonSecmar — —=|_fo- rabid Daa Vai GAIN 


NOTE: NOT DRAWN TO SCALE 


EOC. 


10KQ 


ZERO/OFFSET 
ADJUST 


Figure 3. ADC-511 Timing Diagram 
5KQ 


* See Table 5 for R1 and R2 values. 


Figure 4. Optional Calibration Circuit 


MECHANICAL DIMENSIONS 
INCHES (MM) 


0.800 MAX 
(20,3) 
er a ORDERING INFORMATION 


0.010 x 0.018 (3,8) MODEL TEMPERATURE SEAL 
KOVAR Pins RANGE 


13) —— | ADC-511MC 0 °C to +70 °C Hermetic 
411.310 MAX. ADC-511MM = -55 °C to +125 °C Hermetic 


BOTTOM| SPACES (33,3) ADC-511/883B -55 °C to +125 °C Hermetic 
VIEW | At 0.100 


(2,5) 
Pt reokasey A receptacle for PC board mounting can be ordered 


|_0.600 _| through AMP Incorporated, #3-331272-8 (Component 
(15,2) Lead Socket), 24 required. 


NOTE: Pins have 0.025 Inch +0.01 
standoff from case. 


NOTE: Pins have a 0.025 Inch, +0.01 
standoff from case. 


2-28 DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194/TEL (508) 339-3000/TLX 174388/FAX (508) 339-6356 


ADC-520, ADC-521 
12-Bit, Ultra-Fast, 
Low-Power A/D Converters 


FEATURES 


¢ 12-Bit resolution 

¢ 800 Nanosecond maximum conversion time 
- Pin-programmable input ranges 

» Internal high impedance buffer 

- Low 1.6 watts power consumption 

¢ Three-state output buffers 

« Small 32-pin DIP 

* No missing codes 


GENERAL DESCRIPTION MECHANICAL DIMENSIONS 


INCHES (mm) 
1.101 MAX 
sceell 0.190 MAX 
0.010 X 0.018 
KOVAR Pins 0.150 MIN. 


(3,8) 


DATEL’s ADC-520 and ADC-521 are 12-bit analog-to-digital 
converters with conversion speeds of up to 800 
nanoseconds. Both models are identical except for the 
analog input voltage ranges. 


The performance of these converters is based upon a 
digitally-correcting subranging architecture. DATEL further 
enhances this technology by using unique laser trimming 


schemes. The ADC-520 and ADC-521 are packaged in a 
32-pin ceramic DIP and consume 1.6 watts. 
1.712 MAX. 
(43,5) 
TECHNICAL NOTES ain 
(2,5) 


1. Use external potentiometers to remove system errors or 
the small initial errors to zero. Use a 20K ohm trimming 
potentiometer for gain adjjustment with the wirper tied to 
pin 27 (ground pin 27 for operation without adjustments). 
Use a 20K ohm trimming potentiometer with the wiper 
tied to pin 19 for zero/offset adjustment (leave pin 19 
open for operation without adjustment). 


| (22,9) | NOTE: Pins have a 0.025 inch, +0.01 


stand-off from case. 


| 1/0 CONNECTIONS 


[ea [ancron [ew] roncron | 


BIT 12 OUT (LSB) 17 | COMP BIN 

BIT 11 OUT REF. OUT (+10V de) 
BIT 10 OUT OFFSET ADJUST 
BIT 9 OUT EOC 

BIT 8 OUT START CONVERT 
BIT 7 OUT RANGE 1 

BIT 6 OUT RANGE 2 

BIT 5 OUT INPUT HIGH 

BIT 4 OUT BIPOLAR OFFSET 
BIT 3 OUT INPUT LOW 

BIT 2 OUT GAIN ADJUST 


(3) ait 1 OUT (MSE) 


OMNMANHNAWNH— 


ge (IP wren 


REGISTER 


BIT 1 OUT (MSB) 
BIT 1 OUT (MSB) 
ENABLE 

DIGITAL GROUND 
+5V 


[z) eS 


ANA GNO- 15v 


sv DIG GND o15v 
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+15V 

BUFFER OUTPUT 
BUFFER INPUT 
-15V 

ANALOG GROUND 
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2. Rated performance requires using good high frequency circuit 
board layout techniques. The analog and digital grounds are not 
connected internally. Avoid ground-related problems by connect- 


ing the digital and analog grounds to one point, the ground plane (ADC-520) 
beneath the converter. Due to the inductance and resistance of Unipolar: 
the power supply return paths, return the analog and digital Bipolar: 
ground separately to the power supplies. (ADC-521) 
Unipolar: 
3. Bypass all the analog and digital supplies and the +10V refer- Bipolar: 
ence (pin 18) to ground with a 4.7 uF, 25V tantalum electrolytic 
capacitor in parallel with a 0.1 uF ceramic capacitor. Bypass the Input Capacitance pf 
+10V reference (pin 18) to analog ground (pin 32) the same way. 
Buffer Amplifier 
4. Obtain straight binary/offset binary output coding by tying COMP Input Voltage Volts de 
BIN (pin 7) to +5V dc or leaving it open. The device has an inter- Input Impedance Ohms 
nal pull-up resistor on this pin. To obtain complementary binary Settling Time 


or complementary offset binary output coding, tie the COMP BIN 
pin to ground. In the bipolar mode, two's complement Qutput cod- 
ing is available by using the MSB output (pin 13). The COMP 


DIGITAL INPUTS 


BIN signal is compatible to CMOS/TTL logic levels for those us- po ae : ihe . 
ers desiring logic control of this function. Logic Loading "1" r WA 
erie Logic Loading "0" A 
5. Enable the three-state outputs by connecting ENABLE (pin 14) to . . 
a logic 0 (low). The ENABLE signal has no effect on MSB (pin OUTPUTS 
13) which is not a three-state output and therefore is not con- 
trolled by the enable pin. Resolution 
Logic "1" : Volts de 
6. Satisfy high-speed drive requirements of the ADC-520, -521 with Logic "0" : Volts de 
a wide-bandwicdth, low output impedance input source such as Logic Loading "1" 
DATEL's SHM-45 sample-and-hoid or AM-1435 amplifier. Logic Loading "0" 
7. The ADC-520,-521 provide an internal buffer amplifier. Using Internal’"Reference 
this buffer provides an inut impedance of 1012 ohms, allowing Voltage, +25 °C 
the A/D to be driven from a high impedance source or directly Drift 
from an analog multiplexer. When using the input buffer, allow a External Current 
delay equal to its settling time between input level change and Outnut. Codin 
the negative going edge of the START CONVERT pulse. If the ‘Pin 17 Hl) 9 F ; : 
buffer is not required, its input should be connected to analog (Pin 17 Low) Straight binary/offset binary 
ground to avoid introducing noise into the converter. Complementary binary 
Complementary offset binary 
(Note 4) Two's complement 
ABSOLUTE MAXIMUM RATINGS (Note 4) Complementary two's complement 
PARAMETERS LIMITS UNITS PERFORMANCE 
+15V Supply (Pin 28) 0 to +18 Volts de Integral Non-Linearit 
-15V Supply (Pin 31) 0 to -18 Volts de =“ 
+5V Supply (Pin 16) -0.5 to +7.0 Volts de 0°C to +70 °C 
Digital Inputs ’ 
(Pins 14, 17, 21) -0.3 to +6.0 Volts de Integral Non-Lin. 
Analog Input (Pin 24) -15 to +15 Volts de Tempco 
Lead Temp.(10 Sec.) 300 °C Differential 
Non-Linearity 
+25 °C 
FUNCTIONAL SPECIFICATIONS 0°C to +70 °C 
The following specifications apply over the operating tem- Differential Non-Lin. 
perature range and at +15V dc and +5V dc unless other- Tempco 


wise specified. Full Scale Absolute 
Accuracy 

+25 °C 

0°C to +70 °C 


ANALOG INPUTS 


Input Range 
(ADC-520) Volts de 
Volts de 
Volts de 
Volts de 


Unipolar Operation 
Zero Error ® 
Zero Tempco 
Zero Adjust Range 


(ADC-521) Volts de 
Volts de 
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Zero Error © 

Zero Tempco 

Zero Adjust Range 
Offset Error ® 
Offset Tempco 
Offset Adjust Range 


Gain Error ® 
Gain Tempco 
Gain Error Adjust 
Range 
Conversion Times 
+25 °C 
0°C to +70 °C 


Harm. Distort. (-FS) @ 
+25 °C : 
0 to +70 °C 
-55 to +125 °C 
No Missing Codes 
(12 Bits) 


-72 dB min. 
-72 dB min. 
-65 dB min. 


Over the Operating Temperature 
Range 


POWER REQUIREMENTS 


Power Supply Range 
+15V de Supply 
-15V de Supply 
+5V de Supply 


Power Supply Current 
+15V de Supply mA 
-15V de Supply mA 
+5V de Supply* mA 
Power Dissipation Watts 
Power Supply Rejection %FSR/%V 


Operating Temp. Range 
Storage Temperature 
Range 


32-Pin hermetic sealed, ceramic DIP 
0.010 x 0.018 inch Kovar 
0.42 ounces (12 grams) 


Package Type 
Pins 
Weight 


* +5V power usage at 1 TTL logic loading per data output bit. 

® Specifications cited are at +25 °C. See Technical Note 1 for further 
information. 

@ With DATEL SHM-45, see Figure 3. 


INPUT CONNECTIONS 
Table 2a. ADC-520 Input Connections 


INPUT PIN 
INPUT w/0 
RANGE BUFFER 


Pin 30, tie 29 to 24 
Pin 30, tie 29 to 24 
DO NOT USE 
DO NOT USE 


CONNECT 


Pin 18 to 25 
Pin 24 to 25 
Pin 26 to 25 
Pin 18 to 24, 
22 to 23 to 24 


+10V de 
0 to +10V de 
0 to +20V de 
0 to -20V de 
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Table 2b. ADC-521 Input Connections 


Pin 25 to 18 
Pin 25 to 26 


Pin 30, tie 29 to 24 
Pin 30, tie 29 to 24 


+2.5V de 
0 to +5V de 


Pin 24,22,23 
Pin 24,22,23 


NOTE NOT DRAWN TO SCALE 


SETTLING 
TIME 


! 
' 

ANALOG ee 
pers Oo = 
! 
| 


25 nSec_ MINIMUM 


a nSec MINIMUM — 


OUTPUT DATA DATA N-1 VALID | | | | DATA N VALID 


ENABLED DATA 'N-1 VALID 10 nSee | Beeeowa N 


MAXIMUM 
Figure 2. ADC-520, ADC-521 Timing Diagram 


TIMING 


Figure 2 shows the relationship between the various input signals. 
The timing cited applies over the operating temperature range and 
over the operating power supply range. These times are guaran- 
teed by design. 


CALIBRATION PROCEDURE 


1. Connect the converter per Figure 3 and Tables 2a and 2b for 
the appropriate full-scale range (FSR). Apply a pulse of 50 nan- 
oseconds minimum to the START CONVERT input (pin 21) at a 
rate of 500 KHz. This rate reduces flicker if LED's are used on 
the outputs for calibration purposes. 


2. Zero Adjustments - Apply a precision voltage reference source 
between the analog input and ground. Refer to Tables 2a and 
2b for the correct input pin. Adjust the output of the reference 
source per Table 3. For unipolar, adjust the zero trimming po- 
tentiometer so that the output code flickers equally between 
0000 0000 0000 and 0000 0000 0001 with the COMP BIN (pin 
17) tied high (straight binary) or between 1111 1111 1111 and 
1111 1111 1110 with the COMP BIN tied low (complementary 
binary). 


For bipolar operation, adjust the potentiometer such that the 
code flickers equally between 1000 0000 0000 and 1000 0000 
0001 with COMP BIN (pin 17) tied high (offset binary) or be- 
tween 0111 1111 1111 and 0111 1111 1110 with COMP BIN 
(pin 17) tied low (complementary offset binary). 
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Two's complement and complementary two's complement re- 
quires the use of MSB (pin 13) versus MSB (pin 12) as given for 
offset binary or complementary offset binary respectively. 


3. Full-Scale Adjustment - Set the output of the voltage reference 
used in step 2 to the value shown in Table 3. Adjust the gain 
trimming potentiometer so that the output code flickers equally 
between 1111 1111 1110 and 1111 1111 1111 for COMP BIN 
(pin 17) tied high or between 0000 0000 0001 and 0000 0000 
0000 for COMP BIN tied low. Two's complement and comple- 
mentary two's complement respectively requires using , pin 
13. 


+ 10¥ INPUT 


4. To confirm proper operation of the device, vary the precision ce 


reference voltage source to obtain the output coding listed in 
Tables 4 and 5. 


WoO BUFFER) 


CONTROL 
LOGIC 


Table 3. Zero and Gain Adjust 


ZERO ADJUST | GAIN ADJUST Sey me 
+1/2 LSB +FS -1 1/2 LSB 


0 to +5V +0.610 mV de +4.9971V de 
0 to +10V de +1.22 mV de +9.9963V dc 


OFFSET AQJUST 


0 to +20V de +2.44 mV de +19.9927V dc 

0 to -20V de -2.44 mV de -19.9927V de Figure 3. ADC/SHM Connection Diagram 
+10V de +2.44 mV de +9.9927V de 
+2.5V de +0.610 mV de +2.4982V de 


Table 4. Output Coding for Unipolar Operation 


UNIPOLAR INPUT RANGES.VOLTS dc OUTPUT CODING 
SCALE STRAIGHT BINARY COMP. BINARY 
10 to +5V 0 to +10V 0 to +20V; MSB LSB| MSB LSB 


+9.9976V  +19.9951V | 1111-1911 1111 0000 0000 0000 
+8.7500V = +17.500V | 1110 0000 0000 0001 1111 1111 
+7.5000V +15.000V | 1100 0000 0000 0011 1111 1111 
+5.0000V +10.000V | 1000 0000 0000 0111 1111 1111 
+2.5000V +5.0000V | 0100 0000 0000 1011 1111 1111 
+1.2500V  +2.5000V | 0010 0000 0000 4101 1111 1111 
+0.0024V +0.0048V | 0000 0000 0001 11111111 1110 
0.0000V 0.0000V 0.0000V | 0000 0000 0000 441111111 1111 


Table 5. Output Coding for Bipolar Operation 

BIPOLAR INPUT RANGES,VOLTS dc OUTPUT CODING 
SCALE OFFSET BINARY | COMP TWO'S COMP] TWO'S COMP. 
MSB- LSB MSB LSB MSB LSB 


+FS -1 LSB +2.4988V +9.9951V 41491:1111 1111 1000 0000 0000 0141 1111 1111 
+3/4 FS +1.8750V +7.5000V 1110 0000 0000 1001 1114 11411 0110 0000 0000 
+1/2 FS +1.2500V +5.0000V 1011 1144 1111 0100 0000 0000 
0 0.0000V 0.0000V 49911999 1111 0000 0000 0000 
-1/2 FS -1.2500V -5.0000V 0011 1111 1111 1100 0000 0000 
-3/4 FS -1.8750V -7.5000V 0101 1111 1111 1010 0000 0000 
-FS +1 LSB -2.4988V -9.9951V 0111 1111 1110 1000 0000 0001 
-FS -2.5000V -10.000V 0000 0000 0000 0114 1417 1991 1000 0000 0000 


ORDERING INFORMATION 


OPERATING 
MODEL NO. TEMP. RANGE 


ADC-520MC 0 to +70 °C 
ADC-521MC 0 to +70 °C 


Order PC board mounting receptacle 
through AMP Inc. part #3-331272-8 
(Component Lead Socket), 32 
required. 
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ADC-530 
fs) fl. 12-Bit, Ultra-fast, Low-Power 


A/D Converter 


Ss 


FEATURES 


° 12-Bit resolution 

¢ 350 Nanoseconds maximum conversion time 
¢ Low-power, 2.1W 

« Small initial errors 

¢ Three-state output buffers 

¢ -55 to +125 °C operation 

¢ Small 32-pin DIP 

* No missing codes 


i pe 


GENERAL DESCRIPTION INPUT/OUTPUT CONNECTIONS 


DATEL's ADC-530 reflects the ultimate in state-of-the-art ana- 

log signal conversion technology. The ADC-530 boasts a con- +10V REF. OUT S/H CONTROL 

version speed of 350 nanoseconds, along with a low-power RANGE EOC 

consumption of 2.1 watts. INPUT HIGH BIT 12 OUT (LSB) 
INPUT LOW BIT 11 OUT 

DATEL's ADC-530 is a 12-bit analog-to-digital converter which OFFSET ADJUST BIT 10 OUT 

has small initial errors and can also provide adjustment capa- DO NOT CONNECT BIT 9 OUT 

bility for system errors. The ADC-530 has a maximum conver- COMP BIN BIT 8 OUT 

sion time of 350 nanoseconds. OVERFLOW BIT 7 OUT 
ENABLE (BITS 7-12) BIT 6 OUT 

Manufactured using thick-film and thin-film hybrid technology, ee bai der aan 

this converter's remarkable performance is based upon a digi- DiirAL. GROUND BIT 3 OUT 

tally-corrected subranging architecture. DATEL further enhanc- +15V BIT 2 OUT 

es this technology by using a proprietary custom chip and -15V BIT 1 OUT (MSB) 

unique laser trimming schemes. The ADC-530 is packaged in NO CONNECTION START CONVERT 


a 32-pin ceramic DIP. ANALOG GROUND GAIN ADJUST 


GAIN 


ADJUST jo ENABLE BITS 1-5 


& OVERFLOW 
+10V REF 
30 BIT 1(MSB) 
OFFSET 29 BIT 2 
ADJUST 28 BIT 3 
RANGE sce 
26 BIT 5 
INPUT HI 25 BIT 6 
24 BIT 7 
INPUT LOW 
23 BIT 8 
22 BIT 9 
21 BIT 10 
cour 20 aii 
Sake 19 BIT 12 (LSB) 
CONVERT 
Eoc 18 


9 ENABLE BITS 6-12 


S/H CONTROL 17 8 OVERFLOW 


15 6 WwW 12 13 16 14 
NO DO NOT +5V DIG. GND. +15V ANA. GND. -15V 
CONNECTION CONNECT 
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All digital inputs and three-state outputs are TTL- and CMOS- 
compatible. Output coding can be in straight binary/offset bi- 
nary or complementary binary/complementary offset binary by 
using the COMP BIN pin. An overflow pin indicates when in- 
puts are below or above the normal full-scale range. 


A novel feature of the ADC-530 is the provision of a Sample/ 
Hold control pin for applications where a sample-hold is used 
in conjunction with the ADC-530. This feature allows the sam- 
ple-and-hold device to.go back into the sample mode a mini- 
mum of 30 nanoseconds before the conversion is complete, 
improving the overall conversion rate of the system. 


ABSOLUTE MAXIMUM RATINGS 


+15V Supply (Pin 13) 
-15V Supply (Pin 14) 
+5V Supply (Pin 11) 


0 to +18V dc 
0 to -18V dc 
-0.5 to +7V de 


Digital Inputs 

(Pins 7, 9, 10, & 31) 

Analog Input (Pin 3) 

Lead temperature (10 Sec.) 


-0.3 to +6V de 
-15 to +15V de 
300 °C max. 


FUNCTIONAL SPECIFICATIONS 
Apply over the operating temperature range and at +15V dc 
and +5V power supply voltages unless otherwise specified. 


Input Voltage Range 
(See Tech Note 9) 


Logic Levels 
Logic 1 
Logic 0 

Logic Loading 
Logic 1 
Logic 0 


Logic Levels 
Logic 1 
Logic 0 
Logic Loading 
Logic 1 
Logic 0 
Internal Reference 
Voltage, +25 °C 
Drift 
External Current 
Output Coding 
(Pin 7 High) Straight binary/offset binary 
(Pin 7 Low) complementary binary 
complementary offset binary 


PERFORMANCE 


Integral Nonlinearity 
+25 °C 
0 to +70 °C 
-55 to +125 °C 
Differential Nonlinearity 
+25 °C 
0 to +70 °C 
-55 to +125 °C 


Full-Scale Abs. Accuracy 
+25 °C 
Oto +70 °C 
-55 to +125 °C 
Unipolar Zero Error 
+25 °C 
Unipolar Zero Tempco 
Bipolar Zero Error 
+25 °C 
Bipolar Zero Tempco 
Bipolar Offset Error 
+25 °C 
Bipolar Offset Error 
Tempco 
Gain Error, +25 °C 
Gain Tempco 
Conversion Times 
+25 °C 
0 to +70 °C 
-55 to +125 °C 


No Missing Codes (12 Bits) Over the operating temp. range 
POWER SUPPLY REQUIREMENTS 


Power Supply Range 
+15V de Supply 
-15V de Supply 
+5V de Supply 

Power Supply Current 
+15V Supply 
-15V Supply 
+5V Supply * 

Power Dissipation 

Power Supply Rejection 


Operating Temperature 
Range, Case 
-MC 0 to +70 °C 


F -55 to +125 °C 
Storage Temp. Range -65 to +150 °C 
Package Type 32-pin hermetic, ceramic DIP 
Weight 0.42 ounces (12 grams) 


*+5V power usage at 1 TTL logic loading per data output bit. 


TECHNICAL NOTES 


1. Use external potentiometers to remove system errors or the 
small initial errors to zero. Use a 20K trimming potentiome- 
ter for gain adjustment with the wiper tied to pin 32 (ground 
pin 32 for operation without adjustments). Use a 20K trim- 
ming potentiometer with the wiper tied to pin 5 for zero/ 
offset adjustment (leave pin 5 open for operation without ad- 
justment). 


2. Rated performance requires using good high frequency cir- 
cuit board layout techniques. The analog and digital 
grounds are not connected internally. Avoid ground-related 
problems by connecting the digital and analog grounds to 
one point, the ground plane beneath the converter. Due to 
the inductance and resistance of the power supply return 
paths, retun the analog and digital ground separately to the 
power supplies. 


3. Bypass all the analog and digital supplies and the +10V ref- 
erence (pin 1) to ground with a 4.7 uF, 25V tantalum elec- 
trolytic capacitor in parallel with a 0.1 uF ceramic capacitor. 
Bypass the +10V reference (pin 1) to analog ground (pin 
16). 
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4. Obtain straight binary/offset binary output coding by tieing 
COMP BIN (pin 7) to +5V dc or leaving it open. The device 
has an internal pull-up resistor on this pin. To obtain com- 
plementary’ binary.or complementary offset binary output 
coding tie the COMP BIN pin to ground. The COMP BIN 
signal is compatible to:CMOS/TTL logic levels for those us- 
ers desiring logic control of this function. 


5. An overflow signal, pin 8, indicates when analog input sig- 
nals are below or above the desired full-scale range. The 
overflow pin also has a three-state output and is enabled by 


pin 10 (ENABLE bits 1-5 & O.F.). 


6. The sample-and-hold (S/H) control signal, pin 17, goes low 
following the rising edge of a start convert pulse and high 30 
nanoseconds minimum before EOC goes low. This indi- 
cates that the converter can accept a new analog input. 


7. The drive requirements of the ADC-530 may be satisfied 
with a wide-bandwidth, low output impedance input source. 
Applications of these converters that require the use of a 
sample-and-hold may be satisfied by using DATEL's model 
SHM-45. Using this device with multiplexers or for test pur- 
poses will require an input buffer. 


8. Over temperature; input capacitance is 50 pF maximum and 
input impedance is. 1.75K minimum (2.5K typical) for 0 to 
+10V and 3.75K minimum (5K typical) for 0 to +20V, +10V. 
These values are guaranteed by design. 


9. Requirements for +2.5V inputs can be satisfied using DAT- 
EL's AM-1435 amplifier in front of the SHM-45/ADC-530 
configuration, shown in Figure 3, at the appropriate gain. 
The SHM-45's gain of 2 mode allows 0 to +5V or +5V input 
ranges. 


TIMING 


Figure 2 shows the relationship between the various input sig- 
nals. The timing cited applies over the operating temperature 
range and over the operating power supply range. These 
times are guaranteed by design. 


.—— _ ANALOG INPUT SETTLING TIME 


INPUT 100 nSec Min. 
' nl , 
| eS =HOLD MODE SETTLING 100 nec Min 
1 ' 
i ¢+— 1400 nSec Min. 
START N 1 
CONVERT - 4 i 
fl 
f 
' id 
—_ et (HH ACQ. TIM! nSec. ‘ 
hoary SHOE, TMS 208 2! = 30nSec Min. 
sin Seone ! 7 


— ; 10 nSec Min.., 25 nSec Max. j 
! 


— ' = Conversion Time Max. <<< 
EOC 4 


a ~ 
— 20 nSec Min... 35 nSec Max. — >| |= 35 nSec Max. 


\<——_ ——— 260 see sen, ——_—_——]} 
OUTPUT ~ SIZ _ 
ped xXx] DATA N-1 VALID XXX] DATA N VALID 


Enable DATA N-1 Valid 


ENABLE ENABLED DATA N VALID 
1-58 OF. 1-SandOverow Bit [  10nSec.Max. —>||<— 


ENABLE Enki DATA TE) Veet ENABLED DATA N VALID 
612 Bits 6-12 tOndes Max Be 
NOTE: NOT DRAWN TO SCALE BX] rvatio vata 


Figure 2. ADC-530 and SHM-45 Timing Diagram 


For Immediate Assistance, Dial 1-800-233-2765 


CALIBRATION PROCEDURE 


1. Connect the converter per Figure 3 and Table 2 for the ap- 
propriate full-scale range (FSR). Apply a pulse of 100 nano- 
seconds minimum to the START CONVERT input (pin 31) 
at a rate of 500 KHz. This rate is chosen to reduce flicker if 
LED's are used on the outputs for calibration purposes. 


2. Zero Adjustments 

Apply a precision voltage reference source between the an- 
alog input (pin 3) and ground (pin 16). Adjust the output of 
the reference source per Table 3. For unipolar, adjust the 
zero trimming potentiometer so that the output code flickers 
equally between 0000 0000 0000 and 0000 0000 0001 with 
the COMP BIN (pin 7) tied high or between 1111 1111 1111 
and 1111 1111 1110 with pin 7 tied low. 


For bipolar operation, adjust the potentiometer such that the 
code flickers equally between 1000 0000 0000 and 1000 
0000 0001 with pin 7 tied high or between 0111 1111 1111 
and 0111 1111 1110 with pin 7 tied low. 


3. Full-Scale Adjustment 
Set the output of the voltage reference used in step 2 to the 
value shown in Table 3. Adjust the gain trimming potentio- 
meter so that the output code flickers equally between 1111 
1111 1110 and 1111 1111 1111 for pin 7 tied high or be- 
tween 0000 0000 0001 and 0000 0000 0000 for pin 7 tied 
low. 


4. To confirm proper operation of the device, vary the precision 
reference voltage source to obtain the output coding listed 
in Table 4. 


Table 2. Input Connections 


INPUT CONNECT PIN 2 
VOLTAGE RANGE | INPUTPIN | (RANGE) TO PIN: 
TCO 2 ee eee ae 
| Oper isl} ss 

ee 


+10V de 


Table 3. Zero and Gain Adjust 


ZERO ADJUST | GAIN ADJUST 
+1/2 LSB +FS-11/2LSB 


0 to +10V de +1.22 mV +909963V dc 


0 to +20V de +19.9927V de 
+10V de +9.9927V de 


2-35 


ADC-530 


+9.9976V 
+8.7500V 
+7.5000V 


+19.9951V 
17.500V 
15.000V 
+10.000V 
+5.0000V 
+2.5000V 
+0.0049V 
0.0000V 


+5.0000V 
+2.5000V 
+1.2500V 
+0.0024V 
0.0000V 


Figure 3. ADC-530 Calibration Setup 


MECHANICAL DIMENSIONS 
INCHES (MM) 


| 1.101 MAX 
(28,0) 


0.190 MAX 
(4,9) 
0.010 X 0.018 0-450-MIN: 
KOVAR Pins (3,8) 


aiealcs 


151.712 MAX. 
spaces (43:5) 
AT 0.100 
(2,5) 


NOTE: Pins have a 0.025 inch, +0.01 
stand-off from case. 
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Table 4. Output Coding 


STRAIGHT BIN. 


111111111111 
1110 0000 0000 
1100 0000 0000 
1000 0000 0000 
0100 0000 0000 
0010 0000 0000 
0000 0000 0001 
0000 0000 0000 


OFF. BINARY 


Oto +10V 
INPUT 


10, 15, 21, 23 


COMP. BINARY 


0000 0000 0000 +FS -1 LSB 
0001 1111 1111 
0011 11111111 
011111111111 
1011 11111111 
1101 11111111 
11111111 1110 
14114:1111 1111 


COMP. OFF. BIN. 


+9.9951V 
+7.5000V +3/4 FS 
+5.0000V +1/2 FS 
0.0000V 0 

-5.0000V -1/2 FS 
-7.5000V -3/4 FS 
-9.9951V -FS +1 LSB 
-10.000V -FS 


+15V 


20K GAIN ADJUST ENABLE (BITS 6-12) 


-15V 


ENABLE (BITS 1-5 & 
OVERFLOW) 


BIT 1 (MSB) 
BIT 2 

BIT3 

BIT4 

BITS 

BITS 

BIT7 

BIT 8 

BITS 

BIT 10 

BIT 11 

BIT 12 (LSB) 
OVERFLOW 

EOC 

DO NOT CONNECT 
NO CONNECTION 


ADC-530 


INPUT HIGH 


START CONVERT 


COMP BIN 


S/H CONTROL 


+10V REF 


INPUT LOW 


ORDERING INFORMATION 


OPERATING 
MODEL TEMP. RANGE SEAL 
ADC-530 MC 0 to +70 °C Hermetic 
ADC-530 MM -55 to +125 °C Hermetic 


Receptacle for PC board mounting can be ordered through 
AMP Incorporated, #3-331272-8 (Component Lead Socket), 
32 required. 


For availability of MIL-STD-883B versions, contact DATEL. 
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ADC-908 
High-Resolution 
Ultra-Fast A/D Converter 


FEATURES 


* 14-Bit resolution 

* 1.0 uSec. conversion time 

* Functionally complete 

¢ Small 32-pin DIP 

¢ Low-power, 2.9 Watts maximum 
* Three-state output buffers 

* No missing codes 


GENERAL DESCRIPTION 


DATEL's ADC-908 is a 14-bit, 1.0 microsecond conversion 
time, functionally complete A/D converter. 


Packaged in a small 32-pin DIP, power requirements are +15 
volts and +5 volts with a 2.9 Watts maximum power dissipa- 
tion. 


+10V REF. OUT 
BIPOLAR 
ANALOG INPUT 
SIGNAL GROUND 
OFFSET ADJUST 
GAIN ADJUST 
OVERFLOW 


OONOALWN— 


DIGITAL GROUND 
+15V 

-15V 

3/H CONTROL 
ANALOG GROUND 
EOC 


BIT 14 OUT (LSB) 
BIT 13 OUT 

BIT 12 OUT 

BIT 11 OUT 

BIT 10 OUT 

BIT 9 OUT 

BIT 8 OUT 

BIT 7 OUT 

BIT 6 OUT 

BIT 5 OUT 

BIT 4 OUT 

BIT 3 OUT 

BIT 2 OUT 

BIT 1 OUT (MSB) 
BIT 1 OUT (MSB) 
START CONVERT 


GAIN 
ADJUST 


+10V REF 


OFFSET 
ADJUST 
BIPOLAR 


ANALOG 
INPUT 


SIGNAL 
GROUND 4 


SH 
CONTROL 14 


2 OUT 


3-STATE 
OUTPUT 
REGISTER 


9 ENABLE 
7 OVERFLOW 


10 1 12 15 13 


+5V DIG. GND. +15V ANA. GND. -15V 


For Immediate Assistance, Dial 1-800-233-2765 


COMP BIN 


1 OUT (MSB) 
1 OUT (MSB) 


17 BIT 14 OUT (LSB) 
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ABSOLUTE MAXIMUM RATINGS 
PARAMETERS LIMITS UNITS 
-0.3 to +18 Volts de 


+0.3 to -18 Volts de 
-0.3 to +7.0 Volts de 


+15V Supply (Pin 12) 
-15V Supply (Pin 13) 
+5V Supply (Pin 10) 


Digital Inputs 

(Pins 8, 9, 32) -0.3 to +7.0 Volts de 
Analog Input (Pin 3) +25 Volts 
Lead Temp. (10 Sec.) 300 max. °C 


FUNCTIONAL SPECIFICATIONS 
Apply over theoperating temperature range and at +15V dc 


and +5V de power supply voltages unless otherwise specified. 


Input Voltage Range 
0 to +10 
0 to +20 
+5 
Input Impedance = 
Input Capacitance 7 


DIGITAL INPUTS 


Logic Levels 
Logic "1" Volts de 
Logic "0" é Volts de 
Logic Loading "1" 
Logic Loading "0" 


A/D PERFORMANCE 


Integral Non-Linearity 

+25 °C 

0 °C to +70 °C 

-55 °C to +125 °C 
Differential Non-Linearity 

+25 °C 

0 °C to +70 °C 

-55 °C to +125 °C 
Full Scale Absolute 
Accuracy 

+25 °C. 

0 °C to +70 °C 

-55 °C to +125 °C 
Unipolar Zero Error, 

+25 °C 

0 to +70 °C 

-55 to +125 °C 
Bipolar Zero Error, 

+25 °C (Tech Note 1) 

0 to +70 °C 

-55 to +125 °C 
Bipolar Offset Error, 

+25 °C (Tech Note 1) 

0 to +70 °C 

-55 to +125 °C 
Gain Error, 

+25 °C (Tech Note 1) 

0 to +70 °C 

-55 to +125 °C 


Ino PERFORMANCE [wn [ TP. | wax | UNITS 


A/D Conversion Times 
1.0 pSec. 
1.08 uSec, 
115. uSec. 


+25 °C 
0 °C to +70 °C 
0 to +70 °C 
-55 to +125 °C 


-55 °C to +125 °C 


No Missing Codes 
(14 Bits) 
(13 Bits) 


OUTPUTS 


Resolution 14 Bits 
Output Coding 
(Pin 8 Hi) Straight binary/offset binary 
(Pin 8 Low) Complementary binary 


Logic Levels 

Logic "1" 

Logic "0" 

Logic Loading "1" 

Logic Loading "0" 
Internal Reference 
Voltage, +25 °C 

Drift 

External Current 
POWER REQUIREMENTS 


Power Supply Range 
+15V de Supply 
-15V de Supply 
+5V dc Supply 

Power Supply Current 
+15V de Supply 
-15V de Supply 
+5V de Supply * 

Power Dissipation 

Power Supply Rejection 


PHYSICAL/ENVIRONMENTAL 
Operating Temp. Range 

-MC 
-MM 


Storage Temperature 
Range 


Package Type 32-pin hermetic sealed, ceramic TDIP 
Weight 0.42 ounces (12 grams) max. 


* +5V power usage at 1 TTL logic loading per data output bit. 
Specifications subject to change without notice. 
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TECHNICAL NOTES 


1. Use external potentiometers to remove system errors or the 
small initial errors to zero. Use a 20K trimming potentiome- 
ter for gain adjustment with the wiper tied to pin 6 (ground 
pin 6 for operation without adjustments). Use a 20K trim- 
ming potentiometer with the wiper tied to pin 5 for zero/ 
offset adjustment (ground pin 5 for operation without adjust- 
ment). 


2. Rated performance requires using good high-frequency cir- 
cuit board layout techniques. The analog and digital 
grounds are not connected internally. Avoid ground-related 
problems by connecting the digital and analog grounds to 
one point, the ground plane beneath the converter. Due to 
the inductance and resistance of the power supply return 
paths, return the analog and digital ground separately to the 
power supplies. 


3. Bypass the analog and digital supplies and the +10V refer- 
ence (pin 1) to ground with a 4.7 uF, 25V tantalum electro- 
lytic capacitor in parallel with a 0.1 uF ceramic capacitor. 
Bypass the +10V reference (pin 1) to analog ground (pin 
15). 


4. Obtain straight binary/offset binary or 2's complement output 
coding by tying COMP BIN (pin 8) to +5V dc or leaving it 
open. The device has an internal pull-up resistor on this 
pin. To obtain complementary binary, complementary off 
set binary, or complementary 2's complement output coding, 
tie pin 8 to ground. The COMP BIN signal is compatible to 
CMOS/TTL logic levels for those users desiring logic control 
of this function. 


5. To enable the three-state outputs, connect ENABLE (pin 9) 
to a logic "0" (low). To disable, connect pin 9 to a logic "1" 
(high). 


ANALOG — 'e— ANALOG INPUT SETTLING TIME 
INPUT 1 5 ‘ 400 nSec MINIMUM 
' ; ' 
tT Te \*— HOLD MODE SETTLING 
‘1 |#+  200nSec MIN 
START ' 3 ' 
CONVERT ' : 
N ’ 
/, eee ‘«— 30nSec MIN 
Si ’ HOLD ' 
CONTROL ' ae 
OUT i : 10 nSec MIN., 25 nSec MAX. : 
AD EOG ‘ a Busy 
OUT ; T_ |+—25nSec MIN 
—+>| | 4— 20nSec MIN., 35 nSec MAX ! 
|«_——— 800 nSec MIN : 
OUTPUT a oe 
DATA DATA N-1 VALID DATA N VALID 


INVALID 
ENABLED DATA 


T99S MAX —>]|e—_N VALID 


NOTE: Times shown are guaranteed by design 
over operating temperature and power 
supply ranges. 


ENABLE —+|]+— INHIBIT DELAY 


10nSec MAX 


NOTE: NOT DRAWN TO SCALE 


Figure 2. ADC-908 Timing Diagram 


For Immediate Assistance, Dial 1-800-233-2765 


6. The SAMPLE/HOLD CONTROL, pin 14, is low on power-up. 
The START CONVERT pulse should be given at a time de- 
lay equal to the desired acquisition time minus the 10 nano- 
second delay from START CONVERT high to S/H CON- 
TROL high. This assures the sample-hold has the minimum 
required acquisition time for the particular application mode. 


The SAMPLE/HOLD CONTROL pin goes high following the 
rising edge of a START CONVERT pulse and low 30 nano- 
seconds minimum before EOC goes low. This indicates the 
converter can accept a new analog input. 


7. Retriggering the START CONVERT pulse before EOC goes 
low will not initiate a new conversion. 


Table 1. Input Connections 


INPUT RANGE INPUT PIN TIE TOGETHER 


0 to +10V 


Pins 2 and 4 
Pins 3 and 4 
Pins 2 and 1 


0 to +20 
+5V 


Table 2. Zero and Gain Adjust 
HPT 1 | a oq ZERO ADJUST GAIN ADJUST 
+1/2 LSB FS - 1/2 LSB 
0 to +10V +305 pV +9.999085V 


0 to +20V +610 pV +19.99817V 
+5V +305 pV +4.999085V 


ENABLE 
BIT 1 (MSB) 
BIT 1 (MSB) 
BIT2 

BITS 

BIT 4 

BITS 

BITS 

BIT7 

BITS 

BITS 

BIT 10 

BIT 11 

BIT 12 

BIT 13 

BIT 14 (LSB) 
OVERFLOW 
EOC 


GAIN ADJUST 


+10V REF 


ADC-908 


BIPOLAR 


ANALOG INPUT 
COMP BIN 


START CONVERT 
S/H CONTROL 


ZERO/OFFSET ADJUST 


Figure 3. Typical ADC-908 Connection Diagram 
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CALIBRATION PROCEDURE 


1. Connect the converter per Figure 3, and Table 1 for the ap- 
propriate full-scale range (FSR). Apply a pulse of 200 nano- 
seconds minimum to the START CONVERT input (pin 31) 
at a rate of 250 KHz. This rate is chosen to reduce flicker if 
LED's are used on the outputs for calibration purposes. 


2. Zero Adjustments 
Apply a precision voltage reference source between the an- 
alog input (pin 3) and ground (pin 4). Adjust the output of 
the reference source per Table 2. 


For unipolar, adjust the zero trimming potentiometer so that 
the output code flickers equally between_00_ 0000 0000 
0000 and 00 0000 0000 0001 with the COMP BIN (pin 8) 
tied high (straight binary) or between 11 1111 1111 1111 
and 11 1111 1111 1110 with pin 8 tied low (complementary 
binary). 


Table 3. Output Coding for Unipolar Operation 


UNIPOLAR INPUT RANGE OUTPUT CODING 
SCALE (Volts) STRAIGHT BIN. COMP. BINARY 
0 to +10V | Oto +20V MSB LSB | MSB LSB 


+FS-1LSB | +9.99939 | +19.99878 11.1111 11111111 | 00 0000 0000 0000 


7/8 FS +8.7500 | +17.500 11 1000 0000 0000 | 00.0111 11111111 
3/4 FS +7.5000 +15.00 11 0000 0000 0000 | 00 1111 1111 1111 
1/2 FS +5.0000 +10.00 10 0000 0000 0000 | O1 1111 1111 1111 
1/4 FS +2.5000 | +5.000 01 0000 0000 0000 | 101111 1111 1111 
1/8 FS +1.2500 | +2.500 00 1000 0000 0000 | 11.0111 11111111 
1LSB +0.00061 | +0.00122 | 0000000000 0001 | 11 1111 1111 1110 
) 0.0000 0.000 00 0000 0000 OOOO | 11 11111111 1111 
BIPOLAR 
SCALE 
MECHANICAL DIMENSIONS 
INCHES (MM) aia 
+3/4 FS 
| 1.101 MAX +1/2 FS 
(28,0) 0 


0.190 MAX -1/2 FS 
-3/4 FS 
-FS +1 LSB 


(4,9) 
0.010 X 0.018 0.150 MIN. “FS 
KOVAR Pins 


For bipolar operation, adjust the potentiometer such that the 
code flickers equally between 10 0000 0000 0000 and 10 
0000 0000 0001 with pin 8 tied high (offset binary) or be- 
tween 01 1111 1111 1111 and 01 1111 1111 1110 with pin 
8 tied low (complementary offset binary). 


with pin 8 tied high, adjusting the potentiometer such that 
the code flickers between 00 0000 0000 0000 and 00 0000 
0000 0001. 


. Full-Scale Adjustment 
Set the output of the voltage reference used in step 2 to the 
value shown in Table 2. 


Adjust the gain trimming potentiometer so that the output 
code flickers equally between 11 1111 1111 1110 and 11 
1111 1111 1111 with pin 8 tied high (straight binary) or be- 
tween 00 0000 0000 0000 and 00 0000 0000 0001 pin 8 
tied low (complementary binary). 


Two's complement coding requires use of the MSB (pin 31) 
with the pin 8 tied high, adjusting the gain trimming potentio- 
meter so that the output code flickers equally between 01 
ATTT 1A 11 ang Ot 114140) 1019-1111, 


4. To confirm proper operation of the device, vary the precision 


reference voltage source to obtain the output coding listed 
in Tables 3 and 4. 


Table 4. Output Coding for Bipolar Operation 


INPUT RANGE OUTPUT CODING 
(Volts) OFFSET BIN. COMP OFF. BIN. TWO'S COMP. 
+5V MSB LSB MSB LSB | MSB LSB 
+4.99939 14.1111 1111 1111 | 00.0000 0000 0000 | 01 1111 11111111 
+3.7500 11 1000 0000 0000 | 00.0111 1111 1111 |01 1000 0000 0000 
+2.5000 11 0000 0000 0000 | 00 1111 1111 1111 |01 0000 0000 0000 
0.0000 10 0000 0000 0000 | 01 1111 1111 1111 |00 0000 0000 0000 
-2.5000 01 0000 0000 0000 | 101111 1111 1111 | 11.0000 0000 0000 
-3.7500 00 1000 0000 0000 | 110111 1111 1111 | 10 1000 0000 0000 
-4.99939 00 0000 0000 0001 | 11 1111 11111110 | 100000 0000 0001 
-5.0000 00 0000 0000 0000 | 11 1111 1111 1111 | 10.0000 0000 0000 


(3,8) 


Te 


16 1.712 MAX. 
spaces (43,5) 
AT 0.100 

(2,5) 


a 


NOTE: Pins have a 0.025 inch, +0.01 
stand-off from case. 
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ORDERING INFORMATION 
MODEL NUMBER OPERATING TEMP. RANGE SEAL 


ADC-908MC 
ADC-908MM 


0 °C to +70 °C Hermetic 
-55 °C to +125 °C Hermetic 


Receptacle for PC board mounting can be ordered 
through AMP Inc., Part # 3-331272-8 (Component 
Lead Socket), 32 required. 


For availability of MIL-STD-883 versions, contact 
DATEL. 


DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194/TEL (508) 339-3000/TLX 174388/FAX (508) 339-6356 


ADC-914 
» (BVANNEIL 14-Bit, High-Speed, 


er 


ae 


PRODUCT DATA 


FEATURES 


* 14-Bit resolution 

* 2.4 Microsecond maximum 
conversion time 

- Low-power, 925 milliwatts 

° Three-state output buffers 

» Functionally complete 

¢ Small 24-pin DIP 


Low-Power A/D Convert 


GENERAL DESCRIPTION INPUT/OUTPUT CONNECTIONS 


DATEL's ADC-914 uses an advanced design to provide a high- 
speed, functionally complete 14-bit A/D converter in a small BIT 14 OUT (LSB) 
24-pin DIP. The ADC-914 delivers a conversion speed of 2.4 BIT 13 OUT 
microsecond while consuming only 925 milliwatts of power. BIT 12 OUT 


BIT 11 OUT START CONVERT 


BIT 10 OUT BIT 2 OUT 
BIT 9 OUT BIT 1 (MSB) 


BIT 8 OUT ANALOG INPUT 
BIT 7 OUT BIPOLAR 


BIT 6 OUT +10V REF 


BIT 5 OUT +15V 
BIT 4 OUT GROUND 
BIT 3 OUT (MSB) -15V 


+10V REF 21 14 ENABLE (MSB) 

4 OUT (MSB) 
17BIT 2OUT 
12BIT 30UT 

cleo 7 Ee 11BIT 40UT 
nana 10BIT SOUT 
INPUT 19 ial engre 9BIT 6 OUT 
CORRECTION | “| OUTPUT SEI Ren 
LOGIC REGISTER 7BIT 8 OUT 
6 BIT 9OUT 
5 BIT 10 OUT 
4.BIT 11 OUT 
> 3 BIT 12 OUT 
START E 2 BIT 13 OUT 
ses fis R 1 BIT 14 OUT (LSB) 
ngau TIMING Fige 
EOC 15 
13 22 23 24 
45V 415V GND. -15V 


Figure 1. ADC-914 Simplified Block Diagram 


For Immediate Assistance, Dial 1-800-233-2765 
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ADC-914 


ut 
ABSOLUTE MAXIMUM RATINGS 


PARAMETERS LIMITS UNITS 


+15V Supply (Pin 22) 0 to +18 Volts de 
-15V Supply (Pin 24) 0 to -18 Volts de 
+5V Supply(Pin 13) -0.5 to +7 Volts de 


Digital inputs -0.3 to +7 Volts de 
(Pins 14 and 16) 

Analog input -25 to +25 Volts de 

Lead temp. (10 sec.) 300 °C max. 


FUNCTIONAL SPECIFICATIONS 
Apply over the operating temperature range and at +15V dc 
and +5V dc unless otherwise specified. 


voir pss [ne 


Analog Signal Range 
(See Table 5 also) 
Input Impedance 
Resistance 
Capacitance 
Logic Levels: 
Logic 1 
Logic 0 
Logic Loading: 
Logic 1 
Logic 0 


OUTPUTS 


Resolution 

Logic Levels: 
Logic 1 
Logic 0 

Logic Loading: 
Logic 1 
Logic 0 

Internal Reference: 
+Voltage, +25° C 
Tempco 
External current 


Output oy Bene. Ge Ga 


[PERFORMANCE t—(‘“‘;:;é;*”r 


Integral Nonlinearity 
+25 °C 
0 °C to +70 °C 
-55 °C to +125 °C 
Differential Nonlinearity 
— GS 
0 °C to +70 °C 
-55 °C to +125 °C 
Full-Scale Absolute 


0 °C to +70 °C 
-55 °C to +125 °C 
Unipolar Zero Error 
“a °C (Tech Note 1) 
0 °C to +70 °C 
-55 °C to +125 °C 


® DVL 


PERFORMANCE [min. | tye. | MAX. | UNITS 


Bipolar Zero Error 
+25 °C (Tech Note 1) 
0 °C to +70 °C 
-55 °C to +125 °C 
Bipolar Offset Error 
+25 °C (Tech Note 1) 
0 °C to +70 °C 
-55 °C to +125 °C 
Gain Error 
+25 °C (See Tech Note 1) 
0 °C to +70 °C 
-55 °C to +125 °C 
Conversion Time 
+25 °C 
0 °C to +70 °C 
-55 °C to +125 °C 
No missing codes 
+25 °C 
0 °C to +70 °C 
-65 °C to +125 °C 


Power Supply Range 
+15V de Supply 
-15V de Supply 
+5V dc Supply 

Supply Current 
+15V Supply 
-15V Supply 
+5V Supply © 

Power Dissipation 


24-pin hermetically sealed 
ceramic DIP 
0.42(12)0z.(gram) 


@® + 5V power usage at 1 TTL logic loading per data output bit. 


TECHNICAL NOTES 


1. Applications unaffected by endpoint errors or those that re- 
move them through software will use the typical connections 
shown in Figure 2. The optional external circuitry of Figure 
4 removes system errors or helps adjust the small initial er- 
rors of the ADC-914 to zero. The external adjustment cir- 
cuit has no affect on the throughput rate. Table 1 shows 
how to select the input range. 


2. Bypass the analog and digital supplies and the +10V refer- 
ence (pin 21) to ground with a 4.7 uF, 25V tantalum electro- 
lytic capacitor in parallel with a 0.1 uF ceramic capacitor. 
Bypass the +10V reference (pin 21) to ground (pin 23). 
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® DVWEL 


ADC-914 


CALIBRATION 


1. Apply a pulse 200 nanoseconds minimum to the START CON- 
VERT input (pin 16) at a rate of 250 KHz. That rate is chosen 
to reduce flicker if LED's are used on the outputs for calilbra- 
tion purposes. 


Connect the converter per Figure 2, Figure 4, and Table 1 for 
the appropriate full scale range (FSR). 


2. Zero Adjustments: 
Apply a precision voltage reference source between the am- 
plifier's signal input and analog ground. Use a very low- 
noise signal source for accurate calibration. 


Adjust the output of the reference source per Table 4. For 
unipolar operation, adjust the zero trimming potentiometer 
so that the output code flickers between 00 0000 0000 
0000 and 00 0000 0000 0001. For bipolar operation, ad- 
just the potentiometer such that the code flickers equally be- 
tween 10 0000 0000 0000 and 10 0000 0000 0001. 


ANALOG 
INPUT 


START 
CONVERT 


7 
BIPOLAR ou = I 
OPERATION I I 
Re a, J 
UNIPOLAR 
OPERATION 


BIPOLAR INPUT 


+10V REF 


3. Full-Scale Adjustment: 


Set the output of the voltage reference used in step 2 to the 
value shown in Table 4. Adjust the gain trimming potentio- 
meter so that the output code flickers between 11 1111 
11111110 and 11.1111 1111 1111. 


To confirm proper operation of the device, vary the precision 
reference voltage source to obtain the output coding listed 
in table 6. 


Table 1. Input Connections 


INPUT RANGE | INPUT PIN | JUMPER THESE PINS: 


0 to -10V de Pin 19 \ | Pin 20 to GROUND 
+5V dc Pin 19 Pin 20 to Pin 21 


BIT 1 (MSB) 
BIT 2 
BIT 3 
BIT 4 
BIT 5 
BIT 6 
BIT 7 
BIT 8 
BIT 9 
BIT 10 
BIT 11 
BIT 12 
BIT 13 
BIT 14 

‘EOC 
ENABLE 


ADC-914 


Figure 2. Typical Input Connections for the ADC-914 


For Immediate Assistance, Dial 1-800-233-2765 
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ADC-914 S DVNNEL 


Optional Calibration Circuit 


R2* 


To Pin 19 
of ADC-914 


SIGNAL 
INPUT 


GAIN 
ADJUST 
10KQ 


ZERO/OFFSET 
ADJUST 


4.99KQ 


* See Table 5 for R1 and R2 values. 


Figure 4. Optional Calibration Circuit 


Table 4. Zero and Gain Adjust 
ZERO ADJUST GAIN ADJUST 
+1/2 LSB +FS - 11/2 LSB 
0 to +10V de +305 pV -9.9991V dc 
+5V dc +305 pV -4.9991V dc 


Table 5. Input Ranges 
(using external calibration) 


INPUT RANGE rr peje UNIT 


0 to +10V, +5V 
0 to +5V, +2.5V 


0 to +2.5V, +1.25V 
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S DVAEL 


ADC-914 


TIMING 


Figure 3 shows the relationship between the various input sig- 
nals. The timing shown applies over the operating temperature 
range and over the operating power supply range. These 
times are guaranteed by design. 


ANALOG 


INPUT e 


| 900 nSec ol 


| min | 


CONVERT | | 


| ™- Conversion Time max. —* 
| 20 nSec min 


35 nSec max 
ie a 20 nSec max 


| | —— 2.23 up Sec min — | 


‘EOC 


OUTPUT 4 aya XD 7 
ee DX Data N-1 Valid Xp nbd Data N Valid 
ENABLE —+| 10 nSec max | 10 nSec max | |}~— Enabled Data N Valid 


NOTE: NOT DRAWN TO SCALE 


Figure 3. ADC-914 Timing Diagram 


Table 6. Output Coding 
STRAIGHT BIN. 


0.0000V 
OFF. BINARY 


For Immediate Assistance, Dial 1-800-233-2765 


DATA INVALID 


UNIPOLAR | INPUT RANGES, V dc ee ee INPUT RANGE| BIPOLAR 
SCALE 0 to +10V MSB LSB +5V SCALE 


+9.99939V 44141.1111 1111 +4.99939V | +FS-1LSB 


+8.7500V 1110 0000 0000 +3.7500V +3/4.FS 
+7.5000V 1100 0000 0000 +2.5000V +1/2 FS 
+5.0000V 1000 0000 0000 0.0000V 0 

+2.5000V 0100 0000 0000 -2.5000V -1/2 FS 
+1.2500V 0010 0000 0000 -3.7500V -3/4 FS 
+0.00061V 0000 0000 0001 -4.99939V -FS +1 LSB 


0000 0000 0000 -5.0000V -FS 
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0 dB 


— 20 dB 


— 40 dB 


— 60 dB 
= =SaSS2)Se= 


La tan bs al i 
400 dB ‘ani plataaad fee ly imi idm nha Poe na ality pry yaen Ay tA er 
ee RS GT a 


14.99 KHz 59.97 KHz 


97 KHz 119.94 KHz 


Figure 5. ADC-914 FFT Analysis 


MECHANICAL DIMENSIONS 
INCHES (MM) 


0.800MAX | 
sei 0.190 MAX 


cet ee 
0.010 X 0.018 
KOVAR Pins 0.150 MIN. 


(3,8) 


Tose 


1.310 MAX. 
(33,3) 


0.600 | 


(15,2) 


NOTE: Pins have a 0.025 inch, +0.01 
stand-off from case. 


ORDERING INFORMATION 


MODEL TEMPERATURE SEAL 
RANGE 


ADC-914MC 0 °C to +70 °C Hermetic 
ADC-914MM -55 °C to +125 °C Hermetic 


A receptacle for PC board mounting can be ordered 
through AMP Incorporated, #3-331272-8 (Component 
Lead Socket), 24 required. 


For availability of MIL-STD-883 Versions, contact DATEL. 
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fy) DYAVWEIL ADC-HC12B 


12-Bit, Low-Power 
A/D Converter 


FEATURES 


* Single supply operation 

+ Automatic standby mode control 
+ Low power consumption 

- Six input ranges 

¢ MIL temperature ranges available 


GENERAL DESCRIPTION 


The ADC-HC is a complete, 12-bit, low-power, analog-to- 
digital converter utilizing CMOS technology. This hybrid IC 


incorporates active laser trimming of highly stable thin-film MECHANICAL DIMENSIONS 
resistors to provide module performance with IC price, size INCHES (MM) 
and reliability. 

| 1.101 MAX | 

28,0) 

The device is ideal for portable and remote applications ae 
such as seismology, oceanography, meteorology, and ‘oar a a, 
pollution monitoring. Other key applications include military KOVAR Pins osu 


and aerospace, requiring »wide operating temperature 
ranges and high reliability. 


1 1712 MAX 


spaces (43.5) 
AT 0.100 
(25) 


es 


NOTE: PINS HAVE 0.025 INCH STANDOFF FROM CASE, +0.01 


The ADC-HC converter can operate from either a single 
+9V dc to +15V dc power source (interrupt power mode) or 
from a +9V dc to +15V dc power source (continuous power 
mode) at a maximum conversion rate of 3.3 KHz. 


A key feature of this unit when operating in the interrupt 
power mode is the extremely low quiescent power j--2200 | 
consumption (less than 10 pA at 12V, 25°C). (22.9) 


GAIN ZERO ZERO 
ADJ. TRIM WIPER TRIM 


INPUT/OUTPUT 
CONNECTIONS . 


BIT 1 (MSB) POWER MODE 
BIT 1 (MSB) Vpp 
ss 
REF OUT 
START CONVERT 
DITITAL COM. 
ANALOG COM 


BIPOLAR OFFSET 


SERIAL OUT SUM. JUNC 
as 10V INPUT 
20V INPUT 
START GAIN ADJ. 
CONVERT 
BIT 12 (LSB) ZERO TRIM 
SERIAL OUT ZERO ADJ (WIPER) 
CLOCK OUT ZERO TRIM 
E.O.C. (STATUS) NC 
oak Opis, 36 6 6 eG 8 10 11. 92 
(MSB) (MSB) BIT NO. (LSB) 


PARALLEL DATA OUT 
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ADC-HC12B 


ABSOLUTE MAXIMUM RATINGS 
Positive Supply (Vpp) 


Negative Supply (Vss) 
Analog Inputs 
Digital Inputs 


FUNCTIONAL SPECIFICATIONS 
Typical at 25°C, + 12V, unless otherwise noted. 


INPUTS 


Analog Input Ranges, 


UNPONAN Ss ic see a 0 to +5V, 0 to +10V, 0 to +20V 
Analog Input Ranges, 

DIBOERN ors 5 ciclo +2.5V, +5V, +10V 
InputImpedance ......... 5K (0 to +5V, +2.5V) 


10K (0 to +10V, +5V) 
20K (0 to +20V, + 10V) 


Ree ER Positive Pulse with duration of 50 
microseconds minimum 


Start Convert, 
Continuous Mode....... Positive Pulse with duration of 5 
microseconds minimum 
Vic (begie'"O" Yo .nc a eis 0.3 Vop maximum 
View (hE a) ceca ve 0.7 Vpp minimum 
Input Current ............ 30 pA 
Input Capacitance ........ 15 pF 


OUTPUTS 


Parallel Output Data ...... 12 parallel lines of data, held until next 


conversion command 


Vor (Logic *0”’) . «0... ce OV, -2.0 mA 

Vou rs SEM cis, cx woueeaty Vop, +4.0 mA 

All Digital Outputs ........ CMOS Compatible 

Coding, unipolar ......... Straight Binary 

Coding, bipolar .......... Offset Binary, 2’s Complement 

SerlalOutpurt 5.0.4 6. cn. NRZ successive decision pulses out 
MSB first, Straight Binary or Offset 
Binary 

Clock Output s.25.c9<02 sas Train of positive going (Vpp) 
25 microseconds pulses, 40 kHz 

E.0.6. (Status). ).5 2.5520 Conversion Status Signal, Logic ‘‘1”’ 


during reset and conversion, Logic ‘‘0” 
when conversion complete (data valid) 


PERFORMANCE 


Resonant) iiaiosen va renenes 12 Bits 
Nonlinearity ............5 + Y% LSB maximum 


Differential Nonlinearity ... + 1% LSB maximum 

Gain ErOr «55.5 2.5% ee ee Adjust to zero 

Offset or ZeroError....... Adjust to zero 

Gain Tempco ............ +30 ppm/°C maximum 

Offset Tempco........... +20.ppm/°C of FSR maximum 

Zero Tempco .........5.: +10 ppm/°C of FSR 

Diff. Nonlinearity Tempco . .-+2 ppm/°C of FSR 

No Missing Codes ........ Guaranteed over operating temperature 
range 

Conversion Time ......... 300 microseconds maximum 

Throughput Time......... 305 microseconds maximum continuous 
power mode 
350 microseconds maximum interrupt 
power mode 


Power Supply Rejection . . . 003%/% Supply 


POWER REQUIREMENTS 


Continuous Power Mode 


Vo ...< «eR. 2 +9.0V to +15.0V 
Lt es ce es -9.0V to —15.0V 
Interrupt Power Mode Vpp.. +9V to +15.0V 
Power Consumption, 
Continuous Mode....... 165 mW typical, 200 mW maximum 
Quiescent Mode........ 150 »W maximum, 15 »W typical 


PHYSICAL/ENVIRONMENTAL 


Operating Temperature 


0 °C to +70 °C (BMC) 
-55 °C to +125 °C (BMM, BMM-QL) 


Storage Temperature Range - 65°C to + 150°C 

Package Type Ceramic 

Pi 0.010 x 0.018 inch Kovar 
0.5 ounces (14 g.) 


TECHNICAL NOTES 


1. The ADC-HC contains CMOS components and must be prop- 
erly handled to prevent damage from static pick-up. Proper 
anti-static handling procedures should be observed including 
storage in conductive foam or shorting all pins together with 
aluminum foil. Do not connect in circuit under ‘‘power on”’ 
conditions. Digital signals should be applied after the con- 
verter’s power has been turned on. 


2. For single supply (+12V nominal) or dual supply (+ 12V 
nominal) operation, bypass the power input pins to ground 
with a 0.1 «F ceramic capacitor. It is not critical that the sup- 
plies be balanced. 


3. Analog and digital grounds should be kept separate 
whenever possible to prevent digital signals from flowing in 
the analog ground circuit and inducing spurious analog signal 
noise. Analog Common (Pin 23) and Digital Ground (Pin 22) 
are not connected internally and must be tied. together 
externally. 


4. The ADC-HC can operate from either a single or dual supply. 
When using dual supplies, tie POWER MODE (Pin 17) to Vop 
(Pin 18). In this continuous power mode, an A/D conversion 
will take place when a 5 microseconds or greater positive go- 
ing pulse is applied to START CONVERT (Pin 21). For single 
supply operation (interrupt power mode), tie Power Mode (Pin 
17) to E.O.C. (Pin 16). When EOC goes low, the converter is 
switched to standby mode (power is disconnected to analog 
circuitry) and digital output data becomes valid and remains 
valid until next start pulse is applied. Upon receipt of a 50 
microseconds minimum, 500 microseconds maximum pulse 
on START CONVERT (Pin 21), the converter will stabilize, 
make a complete conversion and return to standby mode. 


5. Digital output codes are listed in coding tables. Parallel data 
is valid when EOC is in low state. This data can be transferred 
into latches during a logic ‘‘1” to logic ‘‘0”’ transition of the 
EOC line. Serial data out (Pin 14) is in NRZ (non-return to 
zero) format. This data is guaranteed valid in a 50 
nanoseconds to 300 nanoseconds time frame after the 
positive edge of the clock. All digital inputs and outputs are 
CMOS compatible. See application notes for CMOS-TTL 
interface. 


6. REF OUT (Pin 20) is a 6.3V +5% internal reference pin 
connection. 


7. For zero or offset and gain adjustment, refer to connections 
and calibration notes. The trim pots should be located as 
close as possible to the converter to avoid noise pickup. Zero 
point is always adjusted: first, followed by gain, the adjust- 
ment with analog input at the most positive end of analog 
range. The range of the OFFSET (ZERO) ADJ. is +15 mV. 
The range of GAIN ADJ. is 0.1% of full scale range can also 
be increased by decreasing the value of the series resistor 
(3.9 MQ nominal). Potentiometer values are 10K and should 
be 100 ppm/°C ceramic type. 
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CONNECTIONS AND CALIBRATION 
ADC-HC TIMING DIAGRAM 
Nob <— 50 «sec MIN FOR INTERRUPT MODE 


START (VERT 
<— 5ysec MIN FOR CONTINUOUS MODE —— 


0 
0.248 
i - 
Yop 


mpi] bom ! 


LULU 


| CLOCK OUT 


¥ ! 
: aaa he ak SF) RE CT i 
1 
' er! eT) BIT! BT! BIT) BIT 1eT | BT) BT, eT, BT! BIT 
{ prs Re Se es eo tO YT te 
1 1 ‘ ' 
i ee ok ee a ine ye coors 


Stn 


SERIAL DATA 
(CLOCKED ON POSITIVE 
CLOCK TRANSITIONS) 


‘50 nsec MIN 
300 nsec MAX 


cee 


EOC 


CONNECTIONS DIAGRAM 


INTERRUPT MODE CONNECTION 


+ BIPOLAR CONNECTION, 24 TO 25 


+ 


ors +9VTO 
= we y-+ 15V SUPPLY 


-wTO 7 
"+ — 15 SUPPLY; 


~anian see = UNIPOLAR CONNECTION}:23 TO 24 
1 BIPOLAR CONNECTION, 24 TO 25 


ourPuT ; 3.90 Tt 4 3.9MQ 
e 100K $<! GAIN ADU 6 GAIN ADJ. 
5 5 
4 
10K ZERO ADJ. 3 10K ZERO ADJ. 
MsB 2 MSB 2 
se 1 | MSB 1 
MODE-SINGLE SUPPLY OPERATION MODE-DUAL SUPPLY OPERATION 
OUTPUT CODING CALIBRATION PROCEDURE 
INPUT VOLTAGE RANGE . 5 J 
1. Connect the converter as shown in the Connection Diagram. 
ee Use the Input Pin Connections table for the desired input 
Pe | TTT METEEORT TE, voltage range. Apply start conversion pulses to start pin. 
2. Zero and Offset Adjustment - 
Apply a precision voltage reference source between the 
selected analog input range and ground. Adjust the output of 
the reference source to +14 LSB. Adjust the zero trimming 
potentiometer so that the output code flickers equally be- 
tween 0000 0000 0000 and 0000 0000 0007 for unipolar and 
1000 0000 0000 and 1000 0000 0001 for bipolar mode. 
3. Full Scale Adjustment 
Change the output of the precision reference source for 
“For 2's COMPLEMENT, MSB is inverted, use MSB (pin 1) +FS-—11% LSB. Adjust the gain trimming potentiometer so 
INPUT P that the output code flickers equally between 1111 1111 
ee 1110 and 1111 1111 1111. 
reer en polar opera 
INPUT VOLTAGE RANGE INPUT PIN PINS TOGETHER 4. For bipolar operation, the offset and Full Scale Adjustment 


+2.5V 
+5V 
+10V 


a 
nae: heal 
26 


For Immediate Assistance, Dial 1-800-233-2765 


are interactive. Repeat the offset and Full Scale Adjustment 
procedure as necessary until both points are set. 
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» DYNES 


APPLICATIONS 


ADC-HC12B 
ADC-HC INTERRUPT POWER MODE 
AVERAGE POWER 
DISSIPATION (mW) 
TYPICAL @25°C 
1000 mw- | 
100 mw 
10 mw 
1mw 
ee QUIESCENT DISSIPATION 


1 10 100 1000 2000 
CONVERSIONS/sec 


@12V, 25°C 120 wW MAX. 


ADC-HC CONTINUOUS POWER MODE 


LOW POWER MICRO-PROCESSOR INTERFACE 


SYSTEM 
MEMORY MEMORY 
HEAD 
INTERRUPT 


MEMORY 
WRITE 


} DATA BUS 


7 
TYPICAL 
SUPPLY CURRENT 
mA @ 25°C 
ae t 
+Vg 
54 4 
4 
Vs 
3 4 
lle 
2 I 1 = 
ov 12V 15V 
SUPPLY VOLTAGE F 
DATA 
SYSTEMS COMPONENTS MANUFACTURE MODEL _BITS_ TYPE 
LOW POWER MICROPROCESSOR RCA cop1802 «8 ~= CMOS 
INTERSIL M6100 12 CMOS 
AID CONVERTER DATEL ADGHC 12 CMOS 


TTL-CMOS INTERFACE 


TTL 
LOGIC 


CMOS and TTL logic are not compatible due to different 
threshold levels. They can, however, be interfaced by 
simple techniques. 


The START CONVERT (Pin 21) can be driven directly 
from an open collector, high voltage TTL gate. Resistor 
Rx is used to source current and bring the TTL output up 
to the CMOS threshold level. Typical values of Rx are 
3.3K to 10K ohms. 


CMOS to TTL interface requires sufficient sink current 
in the low state. The CD4049 (inverting) and CD4050 
(noninverting) buffers, powered from +5V logic supply 
can accept input voltage swings of +5 to + 15V from the 
CMOS system. Each buffer gate can drive at least one in- 
put from any TTL family. 
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ORDERING INFORMATION 
MODEL TEMP. RANGE SEAL 


ADC-HC12BMC 0 to +70 °C Hermetic 
ADC-HC12BMM -55 to +125 °C Hermetic 
ADC-HC12BMM-QL — -55 to +125 °C Hermetic 


FEATURES 


* 12-Bit resolution 

* Internal sample and hold 

* 6 Microseconds acquisition time 
* 9 Microseconds conversion time 
- Programmable input ranges 

¢ Parallel & serial outputs 


GENERAL DESCRIPTION 


The ADC-HS12B is a high performance 12-bit hybrid A/D 
converter with a self-contained sample-hold. It is specifically 
designed for systems applications where the sample-hold is 
an integral part of the conversion process. The internal 
sample-hold has a 6 microseconds acquisition time for a full 
10V dc input change; the A/D converter has a fast 9 
microseconds conversion time. Five: input voltage ranges 
are programmable by external pin connection; 0 to +5V, 0 
to+10V, +2.5V, +5V, and +10V. Input impedance to the 
sample-hold is 100 megohms. Output coding is 
complementary binary for unipolar operation and 
complimentary offset binary for bipolar operation, with both 
parallel and serial outputs brought out. 


The ADC-HS12B uses: a fast 12-bit monolithic DAC which 
includes a precision zener reference source. The circuit also 
contains a fast monolithic 12-bit successive approximation 
register, a clock and a monolithic sample-hold. 


SAMPLE BIPOLAR REF 


Cy CONTROL. OFFSET OUT +15V de -15Vde +5V de 


PRECISION 
REFERENCE 
CIRCUIT 


SUCCESSIVE 
APPROXIMATION 
REGISTER 


% Fw 9876543 21 Ze 
35 EY ise weer ZS 
30 £2, BIT NO. B Bao 
58 T 
PARALLEL DATA OUT 


For Immediate Assistance, Dial 1-800-233-2765 


SHORT 
CYCLE 


EOC. 
(STATUS) 


ADC-HS12B 
12-Bit A/D Converter 
With Sample-Hold 


MECHANICAL DIMENSIONS 
INCHES (MM) 


1.101 
[+e Max —-| 


0.190 (4,9) MAX 


— 
0.150 MIN (3,8) ! 
an U 
0.010 x 0,160 (4,1) KOVAR 


15 SPACES 
ATO.100EA 1,712 


43,5) 
(2.8) AX 
DOT ON TOP | 
REFERENCES 0.100 
PIN 1 ji 
0.900 <— 0.100 
(22,8) (2.5) 


NOTE: PINS HAVE 0.025 INCH STANDOFF FROM CASE, +0.01" 


INPUT/OUTPUT 
CONNECTIONS 


| rin | FUNCTION 
17 Cy 


REF OUT 

CLOCK OUT 
E.0.C. (STATUS) 
START CONVERT 
COMPAR INPUT 
BIPOLAR OFFSET 
10V RANGE 

20V RANGE 
ANALOG COM 
GAIN ADJ. 

+15V POWER 
S.H. OUTPUT 
ANALOG IN 

—15V POWER 
SAMPLE CONTROL 


FUNCTION 


BIT 12 OUT (LSB) 
BIT 11 OUT 

BIT 10 OUT 

BIT 9 OUT 

BIT 8 OUT 

BIT 7 OUT 

BIT 6 OUT 

BIT 5 OUT 

BIT 4 OUT 

BIT 3 OUT 

BIT 2 OUT 

BIT 1 OUT (MSB) 
SERIAL DATA OUT 
SHORT CYCLE 
DIGITAL COM 
+5V POWER 


2-51 


An GA512. rR Gare 


Digital Input Voltage, 
PINSHA4, BU 2 cies das erst 


INPUTS 


Analog Input Ranges, unipolar . . 
Analog Input Ranges, bipolar .. . 
Input Impedance'............. 
Input Bias Current'............ 
Start Conversion ............. 


Sample Control Input .......... 


OUTPUTS?2 


Parallel Output Data........... 


Coding, unipolar.............. 
Corlingy Di GOAE 0) oie: 15 cars acre mee 
Serial Output Data ............ 


End of Conversion (status) ..... 


Clock Output! =... ujefomanng ec 


SAMPLE-HOLD PERFORMANCE? 


CONVERTER PERFORMANCE 


Resolulion: .. grresresreer eras 
Nonlinearity: 2... 082 S92.......1. ¢ 
Differential Nonlinearity ........ 
Temp. Coefficient of Gain ...... 
Temp. Coefficient of Zero, 

unipolar ...3.<.. «saan Sek wap. 
Temp. Coefficient of Offset, 

bipolar... ....5..:-.- Lit AANA wets 3 
Differential Nonlinearity 

TOMPCO «.55.-.c ROB eis ahs 0 
Missing Codes: ........ 22tswttim.. ts. 
Conversion Time ............. 


POWER REQUIREMENTS 


Power Suppy Voltage.......... 


Analog Input Voltage, pin30 .... + 


FUNCTIONAL SPECIFICATIONS 
Typical at 25°C, +15V and +5V supplies unless otherwise noted. 


0 to +5V, 0 to +10V 

+2.5V, +5V, +10V 

100 megohms 

50 nA typical, 200 nA max. 

2V min. to +5.5V max. positive 
pulse with 100 nsec. duration min. 
Rise and fall times <30 nsec. 
Logic high to low transition resets 
converter and initiates next 
conversion. 

Loading: 2 TTL loads 

Logic high = hold 

Logic low = sample 

Loading: 1 TTL load 


12 parallel lines of data held until 
next conversion command. 

Vout (‘0")< +0.4V 

Vout (‘1")= +2.4V 
Complementary Binary 
Complementary Offset Binary 
Successive decision pulses out, 
NRZ format. MSB first 
Conversion status signal. Output is 
logic high during reset and 
conversion and low when 
conversion is complete. 

Train of positive going +5V, 100 
nsec. pulses at 1.5 MHz rate. 


Input Offset Drift.............. 25 wV/°C 
Acquisition Time, 10V to 0.01% . 6 usec. 
BandWieans cs ecss.ac ko naa wate ale 1 MHz 

Aperture Delay Time .......... 100 nsec 
Aperture Uncertainty Time ..... 10 nsec. 

Sample to Hold Error .......... 2.5 mV max 

Hold Mode Droop ............. 200 nV/psec. max. 
Hold Mode Feedthrough ....... 0.01% max. 


12 bits (1 part in 4096) 
+1% LSB max. 

+% LSB max. 

+20 ppm/°C max. 


+5 ppm/°C of FSR max. 
+10 ppm/°C of FSR max. 


+2 ppm/°C of FSR 

None over oper. temp. range 
9 usec. max. 

0.004%/% max. 


+15V de +0.5V at 20 mA 
—15V de +0.5V at 25 mA 
+5V de +0.25V at 85 mA 
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® ANSI 


Storage Temperature Range .... —65°C to + 150°C 


Package Type... 2 2-500 os. 32 pin ceramic 
i peo ..- 0.010 x 0.018 inch Kovar 
\ a ee OTC Rice 0.5 ounce (14 grams) 


FOOTNOTES: 


1. For sample-hoid input 
2. All digital outputs can drive 2 TTL loads 
3. For 1000 pF external hold capacitor 


TECHNICAL NOTES 


1. It is recommended that the +15V power input pins both be 
bypassed to ground with a 0.01 uF ceramic capacitor in par- 
allel with a 1 uF electrolytic capacitor and the +5V power in- 
put pin be bypassed to ground with a 1 uF electrolytic capac- 
itor as shown in the connection diagrams. !n addition, pin 27 
should be bypassed to ground with a 0.01 uF ceramic ca- 
pacitor. These precautions will assure noise free operation 
of the converter. 


2. Digital Common (pin 15) and Analog Common (pin 26) are 
not connected together internally, and therefore must be 
connected as directly as possible externally. It is recom- 
mended that a ground plane be run underneath the case be- 
tween the two commons. Analog ground and +15V power 
ground should be run to pin 26 whereas digital ground and 
+5V dc ground should be run to pin 15. 


3. External adjustment of zero or offset and gain are provided 
for by trimming potentiometers connected as shown in the 
connection diagrams. The potentiometer values can be be- 
tween 10K and 100K ohms and should be 100 ppm/ °C, cer- 
met types. The adjustment range is +0.5% of FSR for zero 
or offset and +0.3% for gain. The trimming pots should be 
located as close as possible to the converter to avoid noise 
pickup. Calibration of the ADC-HS12B is performed with the 
sample-hold connected and operating dynamically. This re- 
sults in adjusting out the sample-hold errors along with the 
A/D converter. For slow throughput applications it is recom- 
mended that a 0.01 uF hold capacitor be used for best accu- 
racy. With this value the acquisition time becomes 25 micro- 
seconds and the external timing must be adjusted 
accordingly. 


4. The recommended timing shown in the Timing Diagram al- 
lows 6 microseconds for the sample-hold acquisition and 
then 1 microsecond after the sample-hold goes into the hold 
mode to allow for output settling before the A/D begins its 
conversion cycle. 


5. Short cycled operation results in shorter conversion times 
where the conversion can be truncated to less than 12 bits. 
This is done by connecting pin 14 to the output bit following 
the last bit desired. For example, for an 8-bit conversion, pin 
14 is connected to bit 9 output. Maximum conversion times 
are given for short-cycled conversions in the Table. 


6. Note that output coding is complementary coding. For uni- 
polar operation it is complementary binary and for bipolar 
operation it is complementary offset binary. In cases where 
bipolar coding of offset binary is required, this can be 
achieved by inverting the analog input to the converter (using 
an operational amplifier connected for gain of -1.0000). The 
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converter is then calibrated so that — FS analog input gives 
an output code of 0000 0000 0000, and +FS-—1 LSB gives 
T1490 BETE AAET, 


7. These converters dissipate 1.81 watts maximum of power. 
The case to ambient thermal resistance is approximately 
25°C per watt. For ambient temperatures above 50°C, care 
should be taken not to restrict air circulation in the vicinity of 
the converter. 


8. These converters can be operated with an external clock. To 
accomplish this, a negative pulse train is applied to START 


ADC-HS12B 


CONVERT (Pin 21). The rate of the external clock must be 
lower than the rate of the internal clock. The pulse width of 
the external clock should be between 100 nanoseconds and 
300 nanoseconds. Each N bit conversion cycle requires a 
pulse train of N + 1 clock pulses for completion, e.g., an 
8-bit conversion requires 9 clock pulses for completion. A 
continuous pulse train: may be used for consecutive conver- 
sions, resulting in an N bit conversion every N + 1 pulses, or 
the E.O.C. output may be used to gate a continuous pulse 
train for single conversions. 


TIMING DIAGRAM FOR ADC-HS12B 


TRIGGER | - 100 nsec. MIN 


1 
‘ 
1 


SAMPLE 
CONTROL idas 


START. 
CONVERT + ee tee 


SERIAL : 
DATA OUT 


BIT 4 
OUT (MSB) 


BiT2 
OuT 


BITS 
OuT 


BIT 12 
OUT (LSB) 


NOTE: TRIGGER, SAMPLE CONTROL, AND START CONVERT 
PULSES MUST BE EXTERNALLY GENERATED 


UNIPOLAR OPERATION, 0 TO +10V 


~15V +15V +5V 


ANALOG IN 
(0 TO +10V) 0 


ANALOG 
GND 

29 =ADC-HS12B 
24 


“POLYSTYRENE OR - 15V 
TEFLON TYPE 


For Immediate Assistance, Dial 1-800-233-2765 


ae 
| 

' 

' 

eres 
! 

i 

1 

1 

| 

| 

a 
1 
1 

| 
= 
1 

1 

1 

! 

' 

1 

1 

1 

ja 

' 

1 

' 

! 

= 


BIPOLAR OPERATION, +5V 


-15V +15V +5V 


+15V 


+15V S. we 
GAIN 
ADJ 
1.5 MEG 
50K se 
OFFSET 
‘ 
~15V 
Cy” a =15V 
bb00 SAMPLE START. 
| ag cl CONTROL CONVERT 
= “POLYSTYRENE OR 
TEFLON TYPE 
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ADC-HS12B 


S DYNNEL 


CODING TABLES 


UNIPOLAR OPERATION 


COMP. 
sieteadnadlatpiere BINARY CODING 


0TO +5V MSB LSB 


0TO +10V 


+9.9976V +4.9988V 
+8.7500 + 4.3750 
+7.5000 +3.7500 
+5.0000 + 2.5000 
+ 2.5000 + 1.2500 
+ 1.2500 + 0.6250 
+0.0024 +0.0012 


0.0000 0.0000 


CALIBRATION PROCEDURE 


1. Connect the ADC-HS12B as shown in one of the connection 
diagrams. The sample-hold and A/D converter should be 
timed as shown in the timing diagram. The trigger pulse 
should be applied at a rate of 70 kHz or less and should be 
100 nanoseconds minimum width. 


2. Zero and Offset Adjustments 
Apply a precision voltage reference source between the 
selected analog input and ground. Adjust the output of the 
reference source to the value shown in the Calibration Table 
for the unipolar zero adjustment (zero +%, LSB) or the 
bipolar offset adjustment (—FS +14 LSB). Adjust the trim- 
ming potentiometer so that the output code flickers equally 
between 1111 1111 1111 and 1111 1111 1110. 

3. Full Scale Adjustment 
Change the output of the precision voltage reference source 
to the value shown in the Calibration Table for the unipolar or 
bipolar gain adjustment (+FS-—1% LSB). Adjust the gain 
trimming potentiometer so that the output code flickers 
equally between 0000 0000 0001 and 0000 0000 0000. 


PIN 14 CONNECTION FOR 
SHORT CYCLE OPERATION 


PIN 14 TO | CONV. TIME 


RES. (BITS) 


1 0.7 sec 
2 PIN 10 
3 PIN 9 
4 PINS 
ic} PIN 7 
6 PIN 6 
7 PIN 5 
8 PIN 4 
9 PIN3 
10 PIN 2 
11 PIN 1 
12 PIN 16 
INPUT CONNECTIONS 
INPUT 
VOLTAGE CONNECT THESE PINS 
RANGE TOGETHER 
Oto +5V 29 & 24 22 & 25 23 & 26 
Oto +10V 29 & 24 = 23 & 26 
+2.5V 29 & 24 22 & 25 23 & 22 
+5V 29 & 24 _— 23 & 22 
+10V 29 & 25 — 23 & 22 


BIPOLAR OPERATION 


COMP. 
INPUT VOLTAGE RANGE Se 
+2.5v__| MSB LSB 


+9.9951V | +4.9976V 
+7.5000 +3.7500 
+5.0000 + 2.5000 


+2.4988V 
+ 1.8750 
+ 1.2500 


0000 0000 0000 
0001 1111 1111 
OCT Seti? 4-44 


0.0000 0.0000 0.0000 Od Vt 1111 

— 5.0000 — 2.5000 — 1.2500 MONA tae A 

— 7.5000 — 3.7500 — 1.8750 VOT Ata. 11 
—9.9951 — 4.9976 — 2.4988 
— 10.0000 — 5.0000 — 2.5000 


CALIBRATION TABLE 


[UNIPOLAR RANGE ADJUST. 
Oto +5V ZERO 
GAIN 
0 to +10V ZERO 
GAIN 
BIPOLAR RANGE 


+2.5V OFFSET 
GAIN 


INPUT VOLTAGE . 


+0.6 mV 
+4.9982V 


+1.2 mV 
+9.9963V 


—2.4994V 
+2.4982V 


+5V OFFSET —4.9988V 
GAIN + 4.9963V 

+10V OFFSET —9.9976V 
+9.9927V 


SHORT CYCLE OPERATION 


TERMINAL, PIN 14 


ORDERING INFORMATION 
MODEL TEMP. RANGE 


ADC-HS12BMC 
ADC-HS12BMM 
ADC-HS12BMM-QL 


0 to +70 °C 
-55 to +125 °C 
-55 to +125 °C 
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ADC-HX, ADC-HZ Series 
12-Bit, Analog-to- 
Digital Converters 


FEATURES 


* 12-Bit resolution 

+ 8-or 20-Microseconds conversions 
+ 5 Input ranges 

+ Internal high Z buffer 

¢ Short-cycle operation 


GENERAL DESCRIPTION 


The ADC-HX12B and ADC-HZ12B are self-contained, high 
performance, 12-bit A/D converters manufactured with 
thick-and thin-film hybrid technology. They use the 
successive approximation conversion technique to achieve 


a 12-bit conversion in 20 and 8 microseconds respectively. MECHANICAL DIMENSIONS 


Five input voltage ranges are programmable by external pin 
connection: 0 to +5V, 0 to +10V, +2.5V, +5V, and +10V. An 
internal buffer amplifier is also provided for applications 
where 100 megohm input impedance is required. 


These converters utilize a fast 12-bit monolithic DAC which 
includes a precision zener reference source. The circuit also 
contains a fast monolithic comparator, a monolithic 12-bit 
successive approximation register, a clock and a monolithic 
buffer amplifier. Nonlinearity is specified at +/2 LSB 
maximum. 


Both models have identical operation except for conversion 
speed. They can be short-cycled to give faster conversion in 
lower resolution applications. Use of the internal buffer 
amplifier increases conversion time by 3 microseconds, the 
settling time of the amplifier. Output coding is 
complementary binary, complementary offset binary, or 
complementary two’s complement. Serial data is also 
brought out. The package is a 32-pin ceramic case. 


INCHES (MM) 


1,101 
}}-——‘easn MAX —o} 
0.190 (4,9) MAX 
— —— 
0.150 MIN (3,8) 


~~ U 
0.010 x 0.160 (4,1) KOVAR 


DOT ON TOP 
REFERENCES 
PINT 


-— 0.900 ___l.__ 0.100 
(22.8) + (2.5) 


NOTE: PINS HAVE 0.025 INCH STANDOFF FROM CASE. + 0.01" 


“ ms our fone INPUT/OUTPUT 
BUFFER 
Reura 60) AMPLIFIER 
FUNCTION FUNCTION 
J (63) GAIN 
ADS BIT 12 OUT (LSB) CLOCK RATE 
BUFFER BIT 11 OUT REF OUT 
os BIT 10 OUT CLOCK OUT 
BIPOLAR 
Orrecr kp pisitat err 9 OUT EOC (STATUS) 
com BIT 8 OUT START CONVERT 
or @} BIT 7 OUT COMPAR INPUT 
BIT 6 OUT BIPOLAR OFFSET 
@ SHORT BIT 5 OUT 10V RANGE 
INPUT CYCLE BIT 4 OUT 20V RANGE 
9) £.0.C BIT 3 OUT ANALOG COM 
20v (STATUS) 
input @5 ait 2 OUT GAIN ADJ 
BIT 1 OUT (MS8) +15V POWER 
CALOS 6) BIT 1 OUT (MSB) BUFFER OUTPUT 
SHORT CYCLE BUFFER INPUT 
DIGITAL COM ~15V POWER 
CLOCK CLOCK START 12111098765 43217 seRm +5V POWER SERIAL OUTPUT 


RATE OUT CONV. icp BIT NO. MSB MSB, DATA 
our 


PARALLEL DATA OUT 


For Immediate Assistance, Dial 1-800-233-2765 


AOC eee 


FUNCTIONAL SPECIFICATIONS 
Typical at 25°C, +15V and +5V supplies unless otherwise noted. 


INPUTS ADC-HX12B ADC-HZ12B 


Oto +5V, 0 to +10V FS 
+2.5V, +5V, +10V FS 


Analog Input Ranges, unipolar ... 
Analog Input Ranges, bipolar .... 


Input Impedance .............. 2.5K (0 to +5V, +2.5V) 
5K (0 to +10V, +5V) 
10K (+ 10V) 
Input Impedance with Buffer ..... 100 Megohms 
Input Bias Current of Buffer. ..... 125 nA typical, 250 nA max. 
Input Overvoltage ............. +15V 
Start Conversion .............. 2V min. to 5.5V max. positive 


pulse with duration of 100 nsec. 
min. Rise and fall times <30 
nsec. 

Logic ‘1”’ to 0” transition 
resets converter and initiates 
next conversion. 
Loading: 2 TTL loads 


OUTPUTS' 


Parallel Output Data............ 12 parallel lines of data held until 
next conversion command. 


Coding, unipolar............... 
Coding, bipolar................ 


Serial Output Data ............. NRZ successive decision pulses 
out, MSB first. Compl. Binary or 
Compl. Offset Binary Coding 

End of Conversion (Status) ...... Conversion status signal. Output 
is logic ‘‘1’’ during reset and 
conversion and logic ‘‘0’”’ when 
conversion complete. 

Clock Output! .:cuisjwiase dst « Train of positive going +5V 100 

nsec. pulses. 600 kHz for ADC- 

HX12B and 1.5 MHz for ADC- 

HZ12B (pin 17 grounded). 


PERFORMANCE 


Resolution s62.sashigie cas hae 12 bits (1 part in 4096) 
Nonlineatty oo: c6joi0 eis: eqgnsanaieee +% LSB max. 

Differential Nonlinearity ......... +% LSB max. 

Gain Error, before adjustment .... +0.1% 

Zero Error, unipolar, before adj. .. +0.05% of FSR? 

Offset Error, bipolar, before adj. .. +0.1% of FSR? 

Temp. Coeff. of Gain ........... +20 ppm/°C max. 

Temp. Coeff. of Zero, unipolar ... +5 ppm/°C of FSR max.3 
Temp. Coeff. of Offset, bipolar ... +10 ppm/°C of FSR max.3 
Diff. Nonlinearity Tempco ....... +2 ppm/°C of FSR? 

No Missing Codes.............. Over oper. temp. range 
Conversion Time?, 12 bits ....... 20 wsec. max. 8.0 psec. max. 


TO DRS* 1c. 15 wsec. max. 6.0 psec. max. 
Sibitet ics. 10 usec. max. 4.0 ywsec. max. 
Buffer Settling Time, 10V step... . 3.0 usec. to 0.01% 
Power Supply Rejection......... 0.004%/% Supply max. 


POWER REQUIREMENTS 


Power Supply Voltage .......... +15V de +0.5V de at 20 mA 
-—15V de +0.5V de at 25 mA 


+ 5V de +0.25V de at 85 mA 
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PHYSICAL/ENVIRONMENTAL 


Operating Temperature Range ... 0 to + 70°C 

or —55 to +125°C 

—65°C to + 150°C 

1.700 x 1.100 x 0.160 inches 
32 pin ceramic 

0.010 x 0.018 inch Kovar 
0.5 ounces (14 grams) 


Storage Temperature Range 
Package Size 

Package Type 

Pi 


FOOTNOTES: 
. All digital outputs can drive 2 TTL loads. 
. Without buffer amplifier used. ADC-HZ12B may require external adjustment of 
clock rate. 
. FSR is full scale range and is 10V for 0 to + 10V or +5V input and 20V for 
+ 10V input. 
. Short cycled operation. 


TECHNICAL NOTES 


1. It is recommended that the +15V power input pins both 
be bypassed to ground with a 0.01 uF ceramic capacitor 
in parallel with a 1 uF electrolytic capacitor and the +5V 
power input pin be bypassed to ground with a 10 uF 
electrolytic capacitor as shown in the connection dia- 
grams. I|n addition, pin 27 should be bypassed to ground 
with a 0.01 uF ceramic capacitor. These precautions will 
assure noise free operation of the converter. 


2. Digital Common (pin 15) and Analog Common (pin 26) 
are not connected together internally, and therefore must 
be connected as directly as possible externally. It is rec- 
ommended that a ground plane be run underneath the 
case between the two commons. Analog ground and 
+15V power ground should be run to pin 26 whereas dig- 
ital ground and +5V de ground should be run to pin 15. 


3. External adjustment of zero or offset and gain are provid- 
ed for by trimming potentiometers connected as shown 
in the connection diagrams. The potentiometer values 
can be between 10K and 100K ohms and should be 100 
ppm/ °C cermet types. The adjustment range is +0.2% 
of FSR for zero or offset and +0.3% for gain. The trim- 
ming pots should be located as close as possible to the 
converter to avoid noise pickup. In some cases, for ex- 
ample 8 bit short-cycled operation, external adjustment 
may not be necessary. 


4. Short-cycled operation results in shorter conversion 
times where the conversion can be truncated to less 
than 12 bits. This is done by connecting pin 14 to the 
output bit following the last bit desired. For example, for 
an 8-bit conversion, pin 14 is connected to bit 9 output. 
Maximum conversion times are given for short-cycled 
conversions of 8 or 10 bits. In these two cases the clock 
rate is also speeded up by connecting the clock rate ad- 
just (pin 17) to +5V dc (10 bits) or +15V dc (8 bits). The 
clock rate should not be arbitrarily speeded up to exceed 
the maximum conversion rate at a given resolution, how- 
ever, or missing codes will result. 
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“~2'S complement. Th cases where bipolar coding or ottset 
binary or 2’s complement is required, this can be achieved by 
inverting the analog input to the converter (using an op amp 
connected for gain of —1.0000). The converter is then 
calibrated so that — FS analog input gives an output code of 
0000 0000 0000, and +FS-—1 LSB gives 1111 1111 1111. 


6. These converters dissipate 1.7 watts maximum of power. The 
case to ambient thermal resistance is approximately 25°C 
per watt. For ambient temperatures above 50°C, care should 
be taken not to restrict air circulation in the vicinity of the 
converter. 


7. These converters can be operated with an external clock. To 
accomplish this, a negative pulse train is applied to START 
CONVERT (Pin 21). The rate of the external clock must be 
lower than the rate of the internal clock as adjusted (see clock 
rate adjustment diagram) for the converter resolution 
selected. The pulse width of the external clock should be be- 
tween 100 nanoseconds and 300 nanoseconds. Each N-bit 
conversion cycle requires a pulse train of N + 1 clock pulses 
for completion, e.g., an 8-bit conversion requires 9 clock 
pulses for completion. A continuous pulse train may be used 
for consecutive conversions, resulting in an N-bit conversion 
every N + 1 pulses, or the E.0.C. output may be used to gate 
a continuous pulse train for single conversions. 


8. When the input buffer amplifier is used, a delay equal to its 
settling time must be allowed between the input level change, 
such as a multiplexer channel change, and the negative- 
going edge of the START CONVERSION pulse. If the buffer 
is not required, its input (pin 30) should be tied to ANALOG 
GROUND (pin 26). This prevents the unused amplifier from 
introducing noise into the converter. For applications not us- 
ing the internal buffer, the converter must be driven from a 
source with an extremely low input impedance. 


input CGOnmecudits~ — 


INPUT WITHOUT BUFFER WITH BUFFER 
VOLT. [INPUT] CONNECT THESE || INPUT CONNECT THESE 
RANGE | PIN TOGETHER || Pi PINS TOGETHER 

Oto +5V 24 | 22825 |23826|[ 30 [22825 [23826 [298 24 

Oto +10V 24 = 23826|| 30 —  |23826- |29 8 24 

+25V 24 | 22825 |23822|| 30 |22825 |23822 |298 24 

+5V 2 = 23822|| 30 —|23822 |298 2a 

+10V 25 = 23822|| 30 — _|23a22 |298 25 


CALIBRATION PROCEDURE 


1. Connect the converter for bipolar or unipolar operation. Use 
the input connection table for the desired input voltage range 
and input impedance. Apply Start Convert pulses of 100 
nanoseconds minimum duration to pin 21. The spacing of the 
pulses should be no less than the maximum conversion time. 


Zero and Offset Adjustments 

Apply a precision voltage reference source between the 
selected analog input and ground. Adjust the output of the 
reference source to the value shown in the Calibration Table 
for the unipolar zero adjustment (zero +1 LSB) or the 
bipolar offset adjustment (—FS+ 1% LSB). Adjust the trim- 
ming potentiometer so that the output code flickers equally 
between 1111 1111 1111 and 1111 1111 1110. 


3. Full Scale Adjustment 
Change the output of the precision voltage reference source 
to the value shown in the Calibration Table for the unipolar or 
bipolar gain adjustment (+FS-—1% LSB). Adjust the gain 
trimming potentiometer so that the output code flickers 
equally between 0000 0000 0001 and 0000 0000 0000. 


TIMING DIAGRAM 
OPERATING PERIODS 


ADC-HX12B ADC-HZ12B 


T, 20 usec. 
T. 1.56 psec. 


8.0 usec. 


0.56 usec. 


TIMING DIAGRAM FOR ADC-HX12B, ADC-HZ12B OUTPUT: 101010101010 


—---- -— -— — — — = = EE —) 


START 
CONVERT 


100 nsec. MIN 


aa 1 
e0C | 1 lesan 

| == ao) DATA NOW 
(STATUS) 1 LYALID 4 


! 
a 50 nsec 
i 


1 I 1 | 
' ' 14 


ea A BE ee EO ay re eh ee ee 
1 a | ! B ' ie 1 | ! = ef , 
—— == —— po—+——+—-4---1---=---- --7---4---L ---— 
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ADC-HX, ADC-HZ ® DAYEL 


Calibration Table Coding Table, Unipolar Operation 
UNIPOLAR RANGE ADJUST. INPUT VOLTAGE 
Oto +5V sind pepe 
| Oto +10¥ GAIN ta gveav | 
| BIPOLAR RANGE | 
OFFSET —2.4994V 
+2.5V GAIN +2.4982V 
OFFSET = 4.9988V 
zov GAIN +4.9963V 
OFFSET —9.9976V 
#10 GAIN +9.9927V 


SHORT CYCLE OPERATION Refer to Technical Note 4 for methods of reducing the ADC-HX or ADC-HZ conversion times. 
8, 10, & 12 BiT CONVERSION 
RESOLUTION 


ADC-HZ12B CONV. TIME 
CONNECT THESE 
PINS TOGETHER 


SSS om 
CLOCK RATE VS. VOLTAGE | pin 14 to | [ Res. ure PIN 14 TO 


PIN 17 CLOCK RATE 
VOLTAGE 


ov 600 kHz 
+5V 720 kHz 
+15V 880 kHz 


BIPOLAR OPERATION, -—5V TO +5V UNIPOLAR OPERATION, 0 TO +10V 


START 


+ 5V de CONVERT IN 


+ 18V de +15V de 


sv = 
ee 4 : ANALOG INPUT 


ADC. Hx 128 
OR 


ANALOG INPUT 
(0 TO +10v) 
+5V dc Xe 


ADC HZ128 ADC-HZ128 


DATA 15V GND 


OUTPUTS 


~15V de = 18V dc 


0.01 uF CAPS ARE CERAMIC TYPES 1 »F CAPS 1 »F CAPS. 0.01 uF CAPS ARE CERAMIC TYPES 


ORDERING INFORMATION 
MODEL TEMP. RANGE SEAL 
ADC-HX12BGC 0 to +70 °C Epoxy 


ADC-HX12BMC 0 to +70 °C Hermetic 
ADC-HX12BMM = -55 to +125°C ~—- Hermetic 


ADC-HX/883B -55 to+125°C Hermetic 
ADC-HZ12BGC 0 to +70 °C Epoxy 

ADC-HZ12BMC 0 to +70 °C Hermetic 
ADC-HZ12BMM = -55 to +125°C ~— Hermetic 
ADC-HZ/883B -55 to +125°C Hermetic 


MIL-STD-883B units are available under DESC 
Drawing Number 5962-88508. 
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D/A CONVERTERS 


Resolution Settling Linearity Power 
Model (Bits) Time Error (Watts) Case Page 
DAC-HF8 8 25 ns +1/2 LSB 0.750 24-Pin DIP 34 
‘DACHFIO. =———s‘10 25 ns +1/2 LSB 0.900 24-Pin DIP 3-1 
DAC-HF12 12 50 ns +1/2 LSB 0.900 24-Pin DIP 341 
DAC-HK12 12 3. us +1/2LSB 0.700 24-Pin DIP 3-5 
DAC-HZ12 aL.) ee +1/2 LSB 0.390 24-PinDIP ss 3-13 
DAC-HP16 16 15 us +0.008%FSR —=0.600- 24-Pin DIP 3-9 


For Immediate Assistance, Dial 1-800-233-2765 


CONVERTERS 


O 
Oo 
i 
<= 
= 
n 
e) 
a 
a“ 
<t 
= 
o 
Q 


Contact DATEL for your 
Data Acquisition component 
needs. 


Dial 
1-800-233-2765 
for 
Applications Assistance 
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DAC-HF Series 
Ultra-Fast D/A Converters 


FEATURES 


+ 8-, 10-, 12-Bit resolution 

* Settling times to 25 nanoseconds 
* 20 ppm/°C tempco 

» Unipolar or bipolar operation 

¢ Current output 

- Internal feedback resistor 


GENERAL DESCRIPTION 


The DAC-HF Series of hybrid DAC's are ultra high-speed, 
current output devices. They incorporate state-of-the-art 
performance in a miniature package, achieving maximum 
output settling times of 25 nanoseconds for the 8- and 10-bit 
models and 50 nanoseconds for the 12-bit model. They can 
be used to drive a resistor load directly for up to + 1V output 
or a fast operational amplifier (such as DATEL’s AM-500) 
for higher voltage outputs with sub-microsecond settling 
times. A tapped feedback resistor and a bipolar offset 
resistor are included internally to give five programmable 
output voltage ranges with an external operational amplifier. 


The DAC-HF design combines proven hybrid production 
techniques with advanced circuit design to realize high 
speed current switching. The design incorporates fast PNP 
current switches driving a low impedance R-2R thin-film 
ladder network. The nichrome thin-film resistor network is 
deposited by electron beam evaporation on a low 
capacitance substrate to assure high-speed performance. 
The resistors are then functionally trimmed by laser for 
optimum linearity.~ 


+15V — 16v GROUNDS 


13) (4) (45) (23) 


10V 
REFERENCE 


59) BIPOLAR 
20) OFFSET 


THIN FILM R-2R 
LADDER NETWORK 


FAST PNP CURRENT SWITCHES 


VIOROAOIOCZOTOROIOLOLOIS® 
eT 1 234 5 67 € 8 mH NHB 
se DIGITAL INPUTS .sB 


NOTE: FORDAC-HF108 PINS 11 & 12ARENO CONNECTION 
FOR DAC-HF8B PINS 9, 10, 11 & 12 ARE NO CONNECTION 
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oy) REF. (-10V + 2%) 
—/ OUT 


MECHANICAL DIMENSIONS 
INCHES (MM) 


0.800 MAX 
(20,3) 
0.150 MIN 


Lee) 0.190 MAX (4,8) 
(38) 
t oid10.x.0.018 
KOVAR 


11 SPACES 


AT 0.100 
EA (2,5) 
1.310 
(33,3) 
MAX 
DOT ON TOP 0.100 
REFERENCES ° 


0.600 — 0.100 
(15.2) (2,5) 


NOTE: PINS HAVE 0.025 INCH STANDOFF FROM CASE, +0.01” 


INPUT/OUTPUT 
CONNECTIONS 


fan[runcriow [rn] Function] 


fers [is [noun 
feirsin [17 [2ovRance | 


3-1 


DAC-HF Series 


ee 


ABSOLUTE MAXIMUM RATINGS, ALL MODELS 


Positive Supply, Pin24 .......... +18V 
Negative Supply, Pin22.......... -18V 
Digital Input Voltage, Pins 1to12 .. +15V 


FUNCTIONAL SPECIFICATIONS 
Typical at 25°C, +15V supplies unless otherwise specified. 


INPUTS 

Resolution, Bits ................ 8 10 12 
Coding, Unipolar Output ......... Straight Binary 

Coding, Bipolar Output ....-..... Offset Bina 


ry 
Input Logic Level, Bit ON (‘‘1"’).... +2.0 to +5.5V at +40,A 
Input Logic Level, Bit OFF (‘‘0’’) ... OV to +0.8V at 2.6 mA 


OUTPUTS 
Output Current Range, Unipolar ... 0 to +5 mA 
Output Current Range, Bipolar .... +2.5 mA 
Output Voltage Compliance ...... +1.2V 
Output Voltage Ranges” ......... Oto —5V 

0 to —10V 

+2.5V 

+5V 

+10V 
Output Resistance .............. 400 ohms +20% 
Output Capacitance............. 15 pF 


Output Leakage Current, All Bits 
OFF 


Linearity Error, max ...........-..+++. 0.012% 

Temi tO Feta: ee. cwdhue «things -. 0.024% 
Differential Linearity Error, Max ......0.012% 

Tet RO Tamar, ahs ics ssi) noobs ae oe sicien 0.024% 
Monotonielty ...)..0.....4...b-d..05 Guaranteed over oper. temp. range 
Gain Tempco, max. ............. +20 ppm/°C 
Offset Tempco, Bipolar, max. .... . +10 ppm/°C of F.S.R.? 
Zero Tempco, max. ........00... +1.5 ppm/°C of F.S.R.° 
Settling Time, nsec. max.' ....... 5 25 50 
Power Supply Sensitivity ......... 0.01%/% Supply 
POWER REQUIREMENTS 
Supply VOMUAGC 5 asi. 5:0 ares asses +15V de +0.5V 
Positive Quiescent Current, max... 35mA 40mA 45mA 
Negative Quiescent Current, max. . 15mA 15mA 15mA 


PHYSICAL/ENVIRONMENTAL 


Operating Temperature Range .... 0°C to +70°C (BMC) 


Storage Temperature Range ...... -55 °C to +125 °C (BMM, 883B) 
Package TYP@-. -- <a,0-\:0529° 329° 24-Pin Ceramic DIP 

PINS 55 siefetneneseieeshannusscoueieetnaheeiand 0.010 x 0.018 inch Kovar 
Weight ......)....5.. ... MURR. 86 t. 0.2 oz (6g.) 

FOOTNOTES: 


1. Full scale current change to 1 LSB with 4009 load. 

2. With External Operational Amplifier. 

3. F.S.R. is Full Scale Range, or the difference between minimum and 
maximum output values. 


PERFORMANCE 


TECHNICAL NOTES 


1. Proper operation of the DAC-HF series converters is depend- 
ent on good board layout and connection practices. Bypass 
supplies as shown in the connection diagrams. Mount bypass 
capacitors close to the converter, directly to the supply pins 
where possible. 


2. Use of a ground plane is particularly important in high speed 
D to A converters as it reduces high frequency noise and aids 
in decoupling the digital inputs from the analog output. Avoid 
ground loop problems by connecting all grounds on the board 
to the ground plane. The remainder of the ground plane 
should include as much of the circuit board as possible. 


3. When the converter is configured for voltage output with an 
external operational amplifier, keep the leads from the con- 
verter to the ouptut amplifier as short as possible. 


4. The high speed current switching technique used in the DAC- 
HF series inherently reduces the amplitude and duration of 
large transient spikes at the output (‘‘glitches’’). The most 
severe glitches occur at half-scale, the major carry transition 
from 011 ... 1 to 100 ... 0 or vice versa. At this time, a skewing 
of the input codes can create a transition state code of 111 ... 
1. The duration of the ‘transition state code’’ is dependent 
on the degree of skewing but its effect is dependent on the 
speed of the DAC (an ultra-fast DAC will respond to these 
brief spurious inputs to a greater degree than a slow DAC). 
Minimize the effects of input skewing by using a high-speed 
input register to match input switching times. The input 
register recommended for use with the DAC-HF is easily im- 
plemented with two Texas Instruments SN74S174 hex D- 
type flip-flops. This register will reduce glitches to a very low 
level and ensure fast output settling times. 


5. Test the DAC-HF using a low capacitance test probe (such as 
a 10X probe). Take care to assure the shortest possible con- 
nection between probe ground and circuit ground. Long pro- 
be ground leads may pick up environmental E.M.I. causing 
artifacts on the scope display, i.e., signals that do not 
originate at the unit under test. 


6. Passive components used with the DAC-HF may be as in- 
dicated here: 0.1 uF and 1 uF bypass capacitors should be 
ceramic type and tantalum type respectively; the 4002 out- 
put load is a 0.1% 10 ppm/°C metal film type; adjustment 
potentiometers are ceremet types: other resistors may be 
+10% carbon composition types. 


7. Output voltage compliance is + 1.2V to preserve the linearity 
of the converter. In the bipolar mode, the DAC-HF can be 
operated with no load to give an output voltage of + 1.0V. In 
the unipolar mode, the load resistance must be less than 
6002 to give less than +1.2V output. The specified output 
currents of 0 to +5 mA and +2.5 mA are measured into a 
short circuit or an operational amplifier summing junction. 
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DAC-HF Series 


CONNECTION AND CALIBRATION 


UNIPOLAR CURRENT OUTPUT CONNECTIONS 


sF4 


4 
Owe CF 


e) 
OUTPUT 
4002 LOAD 

(FORO TO+1VFS) 


-15V 
Dow Ew 


UNIPOLAR CURRENT OUTPUT 
CALIBRATION PROCEDURE 


BIPOLAR CURRENT OUTPUT CONNECTIONS 


OUTPUT 
e) 


4002 LOAD 
(FOR-O5VFS) 


Dowee er 


BIPOLAR CURRENT OUTPUT 
CALIBRATION PROCEDURE 


1. Connect the converter as shown in the connection diagram. 1. Connect the converter as shown in the connection diagram. 


2. Set all inputs low and adjust the ZERO ADJUST poten- 2. Set all inputs low and adjust the OFFSET ADJUST poten- 
tiometer for a reading of OV at the output. tiometer for an output reading of + F.S., (given in the coding 


3. Set all inputs high and adjust the GAIN ADJUST poten- table for 12-bit units). 
tiometer for a reading of -F.S. + 1 LSB (given in the coding 3. Set all inputs high and adjust the GAIN ADJUST poten- 
table for 12-bit units). tiometer for an output reading of —F.S. +1 LSB, (given in 
the coding table for 12-bit units). 


CODING TABLES 
UNIPOLAR OUTPUT 


INPUT CODING 
STRAIGHT BINARY |0 to +1V F.S | 0 to -5VF.S 
1099 TH 4T14 +0.9998V | —4.9988V | —9.9976V 
1100 0000 0000 +0.7500V | —3.7500V | —7.5000V 
1000 0000 0000 +0.5000V | —2.5000V | —5.0000V 
-% FS. 0100 0000 0000 +0.2500V | =—1.2500V | —2.5000V 
—1LSB 0000 0000 0001 +0.0002V | —0.0012V | —0.0024V 

0 0000 0000 0000 +0.0000V | +0.0000V 0.0000V 


UNIPOLAR 
SCALE 
-F.S. +1 LSB 

-%F.S. 


PROGRAMMABLE OUTPUT 
RANGE PIN CONNECTIONS 


OUTPUT 
VOLTAGE 
RANGE 


CONNECT 
THESE PINS 
TOGETHER 


PIN 17 to PIN 18 
PIN 20 to PIN 23 


Oto -10V PIN 20 to PIN 23 


+2.5V PIN 17 to PIN 18 
PIN 20 to PIN 18 


PIN 20 to PIN 18 
PIN 20 to PIN 18 


- F.S. FEEDBACK 


CONNECTION 


BIPOLAR OUTPUT 


In all programmable output ranges 
pin 18 connects to external 
operational amplifier inverting input 


BIPOLAR 
SCALE 
—F.S. +1LSB 
—%” FS. 


INPUT CODING 
OFFSET BINARY 
41111119 1111 
1100 0000 0000 
1000 0000 0001 


ANALOG OUTPUT 


+0.4998V 
+0.1250V 
+0.0002V 

0.0000V 
—0.1250V 
—0.4998V 
—0.5000V 


-9.9951V 
—5.0000V 
-0.0049V 
0.0000V 
+5.0000V 
+9.9951V 
+ 10.0000V 


-1LSB 
0 1000 0000 0000 


+2 FS. 0100 0000 0000 
+F.S: —1LSB 0000 0000 0001 
+F.S. 0000 0000 0000 
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pal de 


UNIPOLAR ULTRA-FAST VOLTAGE OUTPUT 


“FEEDBACK, SEE PROGRAMMABLE OUTPUT 
RANGE PIN CONNECTION TABLE 
BIT) . 


10 | OUTPUT 


DAC HF 15v 
20K 2 
ZERO 
750K 2 ADJUST 
15V 


_ Rreeosack * 400 


aria]? Rreeosack * 400 
OUTPUT | TYPICAL-SETTLING 
STEP TIME TO1LSB 
20v 300 nsec | 
10 200 nsec | 
‘ sv | 150 nsec | 


VOLTAGE OUTPUT WAVEFORMS 


2V/DIV 


50 nsec/DIV 
DAC-HF with AM-500, +5V output full scale (10V) step 


HIGH SPEED INPUT REGISTER 


ait 118 


a905 Gr GE aza1 


BIT BIN 
TRANSFER 


DATA INPUT 


APPLICATIONS 


*FEEDBACK, SEE PROGRAMMABLE OUTPUT 
RANGE PIN CONNECTION TABLE 


OUTPUT | TYPICAL-SETTLING | 
sti TIMETOTLSB | 
20v 2 usec 
Tow Ti ¥ 10v 600 nsec 
= >= ca sv 400 nsec 


EQUIVALENT OUTPUT CIRCUIT 


4K +0 1% 


BIPOLAR 
O20) OeeSET 


REFERENCE 
1 
024 OUT (-10V: 2%) 


yg 2K2 FEEDBACK 
(10V RANGE) 


17 4K9 FEEDBACK 
(20V RANGE) 
18 OUTPUT 


4000): 10% 


23 GROUND 


ORDERING INFORMATION 


OPERATING 
MODEL TEMP. RANGE SEAL 


DAC-HF8BMC 0 to +70 °C Hermetic 
DAC-HF8BMM -55 to +125 °C Hermetic 
DAC-HF8/883B -55 to +125 °C Hermetic 


DAC-HF10BMC Oto +70 °C Hermetic 
DAC-HF10BMM -55 to +125 °C Hermetic 
DAC-HF10/883B -55 to +125 °C Hermetic 


DAC-HF12BMC 0 to +70 °C Hermetic 
DAC-HF12BMM -55 to +125 °C Hermetic 
DAC-HF12/883B -55 to +125 °C Hermetic 
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FEATURES 


* 12-Bit resolution 
* 20 ppm/°C Tempco 
+ Input register 

* 2 Coding options 

* Fast settling time 


GENERAL DESCRIPTION 


The DAC-HK Series hybrid D/A converters are high 
performance 12-bit devices with a fast settling voltage 
output. They incorporate a level controlled input storage 
register and are specifically designed for systems 
applications such as data bus interfacing with computers. 
When the “load” input is high, data in the storage register is 
held and when the load input is low, date is transferred 
through to the DAC. There are two basic models available 
by coding option: binary, and two’s.complement. The output 
voltage ranges are externally pin-programmable and 
include: 0 to +2.5V, 0 to +5V, 0 to +10V, +2.5V, +5V, and 
+10V. 


The DAC-HK Series contains a precision zener reference 
circuit. This eliminates code-dependent ground currents by 
routing current from the positive supply to the internal 
ground node a determined by the R-2R ladder network. The 
internal feedback resistors for the on-board amplifier track 
the ladder network resistors, enhancing temperature 
performance. The excellent tracking of the resistors results 
in a differential nonlinearity tempco of 2 ppm/°C maximum. 
The temperature coefficient of gain is 20 ppm/°C maximum 
and tempco of zero is +3 ppm/°C maximum. 


REF. GAIN BIP. 
OUT ADJUST OFFSET +Vs -Vs 


5K 


(3) 20V RANGE 
(8) 10V RANGE 
SUM. 
JUNCTION 


(is) OUTPUT 


9 mn 12 
(MSB) BIT (LSB) 
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DAC-HK Series 
12-Bit Hybrid DAC’s 
sid Input Register 


nance 


MECHANICAL DIMENSIONS 
INCHES (mm) 


0. saa 
0.190 MAX 


0.010 X 0.018 
KOVAR Pins eK 


(3,8) 
BOTTOM w nares a 
VIEW spaces (33.3) 
AT 0.100 
(2,5) 


+ 0.600 
(15,2) 
NOTE: Pins have a 0.025 inch, +0.01 
stand-off from case 


INPUT/OUTPUT 
CONNECTIONS 


DAC-HK Series 


ABSOLUTE MAXIMUM RATINGS DAC-HK12B 


Positive Supply, pin 22 
Negative Supply, pin 14 


FUNCTIONAL SPECIFICATIONS 
Typical at 25°C, +15V and +5V supplies unless otherwise noted. 


INPUTS 


12 bits 

Straight Binary 
Offset Binary 
Two’s Complement! 


Resolution 
Coding, unipolar output 
Coding, bipolar output 


+2.0V to +5.5V 


OV to +0.8V 

1 LSTTL load 

High (‘‘1”’) = hold data 
Low ('‘0"’) = transfer data 
3 LSTTL loads 


Logic Loading 
Load Input? 


Load Input Loading 
OUTPUT 


Output Voltage Ranges?, 
unipolar 

Output Voltage Ranges?, 
bipolar 


Output Current 
Output Impedance 


PERFORMANCE 


Linearity Error, max 
Differential Linearity Error, 


Gain Error, before trimming . . 
Zero Error, before trimming . . 
Gain Tempco, max 

Zero Tempco, unipolar, 


+20 ppm/°C 
+5 ppm/°C of FSR 
+10 ppm/°C of FSR 


+2 ppm/°C of FSR 
Guaranteed over oper. temp. range 


Diff. Linearity Error Tempco, 

MOS 6c sae e or . 
Monotonicity < 
Settling Time, 5V change .... 
Settling Time, 10V change ... 
Settling Time, 20V change .. . 
Settling Time, 1 LSB change . 
Slew Rate 


+15V de +0.5V de at 10 mA 
-—15V de +0.5V de at 25 mA 
+5V de +0.25V dec at 35 mA 
+12V dc, +5V operation* 


PHYSICAL/ENVIRONMENTAL 


0°C to +70°C (BGC, BMC) 
-55 °C to +125 °C (BMM/883B) 
-—65°C to + 125° 
24-pin Ceramic DIP 
0.010 x 0.018 inch Kovar 
0.2 ounces (6 grams) 


Operating TemperatureRange . 
Storage Temperature Range . 


Package Type 
P 


FOOTNOTES: 


1. For two's complement coding order the model described under ordering 
information. 

2. Logic levels are the same as for data inputs. 

3. By external pin connection. 

4. For +12V de, +5V dc operation, contact factory. 


TECHNICAL NOTES 


1. It is recommended that these converters be operated with 
local supply bypass capacitors of 1 »F (tantalum type) at the 
+15, —15, and +5V supply pins: The capacitors should be 
connected as close to the pins.as possible. In high RFI noise 
environments these capacitors should be shunted with 0.01 
uF ceramic capacitors. 


2. The analog, digital, and power grounds should be separated 
from each other as close as possible to pin 21 where they all 
must come together. 


3. The “‘load”’ control pin is a level triggered input which causes 
the register to hold data with a high input and transfer data to 
the DAC with a low input. 


4. A setup time of 50 nanoseconds minimum must be allowed 
for the input data. The DAC output voltage begins to change 
when the register output changes. 


5. The external gain adjustment shown in the Connection 
Diagrams has a range of + 0.2% of full scale. If a wider range 
is desired the 18-Megohm resistor can be decreased slightly 
in value. The full-scale output is typically accurate within 
+0.1% with no adjustment. The zero, or offset, adjustment 
has a range of +0.35% of FS. 


6. If the reference output terminal (pin 24) is used, an opera- 
tional amplifier in non-inverting mode should be used as a 
buffer. Current drawn from pin 24 should be limited to + 10 
uA in order not to affect the T.C. of the reference. 
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® DYE L DAC-HK Series 


TIMING DIAGRAM 


Hold 


QA Transfer 


DATA IN 


| 

| 

| 

| tsetup | tsetup 

|~ 50 nsec.min. >| |= 50 nsec.min. > 
! ! 


REGISTER 
OUTPUT TO DAC 


All rise and fall times <10 nsec. 


CONNECTION DIAGRAMS 


UNIPOLAR OPERATION BIPOLAR OPERATION 
(0 to +10V) (+5 V) 
LOAD LOAD 
BIT ‘e) re) 


+5V0C LSB 12 
-15VvD0C W 


+5VOC 
15v0C 


ouT 10 © OUT 
(0 TO +10Vv) (-5TO +5v) 
9 9 
8 8 
pata DATA 7 
in. 6 IN 6 
5 5 
4 4 
3 3 
2 100K 
GAIN 2 GAIN 
MsB oI AS: MSB 1 
+15V0C *15V0C 
OUTPUT CIRCUIT OUTPUT RANGE SELECTION 


20 SUM. JUNCTION 
FULL SCALE lout 


= 2mA (BINARY) 


| RANGE | CONNECT THESE PINS TOGETHER 


19 20V RANGE 
18 10V RANGE 


15 OUTPUT 
17. BIPOLAR OFF. 


24 REF. OUT 


21 GROUND 
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STRAIGHT BINARY 
MSB LSB | Oto +10V 
11111111 1111 


0000 0000 0000 


+2.5v | 


+9.9951 
+5.0000 
0.0000 
—§.0000 
— 9.9951 
— 10.0000 


0000 0000 0000 1000 0000 0000 


APPLICATIONS 


INTERFACING TO > 12 BIT DATA BUS 


LOAD 
DAC. HK12B 
— ie 


DATA BUS 
*12 BITS 


ADDRESS DECODER 


ADDRESS STROBE 


CALIBRATION PROCEDURE 


Select the desired output voltage range and connect the 
converter up as shown in the Output Range Selection Table and 
the Connection Diagrams. Refer to the Coding Tables. 


UNIPOLAR OPERATION 


1. Zero Adjustment. Set the input digital code to 0000 0000 
0000 and adjust the ZERO ADJ. potentiometer to give 
0.0000V output. 


2. Gain Adjustment. Set the input digital code to 1111 1111 
1111 (straight binary) and adjust the GAIN ADu. 
potentiometer to give the full-scale output voltage shown in 
the Coding Table. 


BIPOLAR OPERATION 


1. Offset Adjustment. Set the digital input code to 0000 0000 
0000 (offset binary) or 1000 0000 0000 (two’s complement) 
and adjust the OFFSET ADJ. potentiometer to give the 
negative full-scale output voltage shown in the Coding Table. 

2. Gain Adjustment. Set the digital input code to 1111 1111 
1111 (offset binary) or a0111 1111 1111 (two’s complement) 
and adjust the GAIN ADJ. potentiometer to give the positive 
full-scale output voltage shown in the Coding Table. 


+2.4988 


INTERFACING TO 8 BIT DATA BUS 


sess LOAD 
NON 


8 BIT DATA BUS 


ORDERING INFORMATION 


OPERATING 
MODEL NO. TEMP. RANGE 
Binary Coding 
DAC-HK12BGC 
DAC-HK12BMC 
DAC-HK12BMM 
DAC-HKB/883B 


0. to +70 °C 
0 to +70 °C 
-55 to +125 °C 
-55 to +125 °C 


2's Complement Coding 
DAC-HK12BGC-2 
DAC-HK12BMC-2 
DAC-HK12BMM-2 
DAC-HKB-2/883B 


Oto +70 °C 
0 to +70 °C 
-55 to +125 °C 
-55 to +125 °C 


SEAL 


Epoxy 
Herm. 
Herm. 
Herm. 


Epoxy 
Herm. 
Herm. 
Herm. 


The MIL-STD-883B units are available under DESC Drawing 


Number 5962-89528. 
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FEATURES 


* 16-Bit binary model 

- Voltage outputs 

* 15 ppm/°C Maximum gain tempco 
* Linearity to + 0.003% 


GENERAL DESCRIPTION 


The DAC-HP series are high resolution hybrid D/A 
converters with voltage output. They are self-contained, 
including a low tempco zener reference circuit and output 
operational amplifier, all in a miniature 24-pin double 
spaced ceramic DIP package. The DAC-HP16B has 16-bit 
binary resolution with +0.003% linearity. Input coding is 
complementary binary and complementary offset binary for 
the DAC-HP16B. This device operates in both unipolar and 
bipolar modes with output voltages of 0 to +10V de and +5V 
de respectively. Binary versions with a bipolar output 
voltage range of +10V dc are available, denoted by the 
suffix “-1” after the model designation. 


DAC-HP16B 


16-Bit, Micro-electronic 


Digital-to-Analog Converter 


eS 


Re! aes 


D/A CONVERTER 
DAC —HPI6BMC 


DOT ON TOP - 
REFERENCES 


PINT 


MECHANICAL DIMENSIONS 
INCHES (MM) 


0 800 MAX 
(20.3) 


{ 0.190 MAX (4,8) 
0150MIN | * j 
(3.8) 
0.010 x 0.018 
KOVAR 


12 


= 


i] 
11 SPACES 
ATO 100 
BOTTOM EA (2.5) 
1.310 MAX 
33,3 


1 
1 

1 

‘ 

' 

1 

1 VIEW | 

’ 

) 

) 

' 

al te) 


Laat f- 


100 
0 


0.100 
(2.5) 


NOTE: PINS HAVE 0.025 INCH STANDOFF FROM CASE, +0,01" 


BIPOLAR 


OFFSET +15V GND -15V 

REF. 

out @) outPuT 
SUMMING 
JUNCTION 

GAIN 
ADJUST 16-BIT 
D/A CONVERTER 


OOOOOODOOOOOOOOH 


BIT 123 45 6 7 8 9 10114 12 13 14 15 16 


MSB DIGITAL INPUTS 


For Immediate Assistance, Dial 1-800-233-2765 


LsB 


INPUT/OUTPUT 
CONNECTIONS 


FUNCTION FUNCTION 
BIT1IN(MSB)] _13- | BIT 13 IN 
BIT 2IN 14 | BIT 14 IN 
BIT SIN 15_| BITISIN 
BIT 4 IN 16__| BIT 161N (LSB) 
5998 | 
20 
21 


BIT SIN OUTPUT 
BIT 6 IN BIPOLAR OFF 


SUM JUNCTION 


BIT 9 IN 
BIT 10 IN 
BIT 11 1N 
BIT 12 IN 


22 


3-9 


Positive Supply, pin 23 


Negative Supply, pin 19 
Digital Input Voltage, pins 1-16 +5.5V 


+20 mA 


Output Current, pin 17 


FUNCTIONAL SPECIFICATIONS 
Typical at 25°C, and + 15V supplies unless otherwise noted. 


INPUTS 
Resolution 25 tiunisiete ds sites 16 bits 
Coding, unipolar output...... Comp. Binary 
Coding, bipolar output ....... Comp. Off. Binary 
Input Logic Level, 
bit ON (°O°QU. Sere ora ste ace OV to +0.8V at -1 mA 
Input Logic Level, 
bit OFF (a2)! a eno +2.4V to +5.5V at +40 pA 
Logic Loading’... ca.-%p.- 1a. a. 1 TTL load 
OUTPUTS 
Output Voltage Range, 
Upp aat im craves s oo a.0. eter Oto +10V 
Output Voltage Range, 
BIBGIAN: 50.35 aA cesion ease +5V 
Output Voltage Range, 
<4" Sumtix: . OS CAN HG a +10V 
Output Current, min.6........ +5mA 
Output Impedance .......... 0.05 ohm 
PERFORMANCE 
Linearity Error, max. ........ +0.003% 


Monotonicity, 10°C to 40° 


14 bits 


Gain Error, before trimming . +0.1% 
Zero Error, before trimmi +0.1% 
Gain Tempco, max.? .. +15 ppm/°C 
Gain Tempco, max. BGC . +20 ppm/°C 


Zero Tempco, unipolar, max. . +5 ppm/°C of FSR* 


Offset Tempco, 

bipolar, max.............. +8 ppm/°C of FSR4 
Differential Linearity 

Tempco, MAX... ... 0... - + +2 ppm/°C of FSR4 
Settling Time, 10V change’ ... 15 usec. 
Slew Fate sass )0 3 ssrespee nas of 20V/usec. 
Power Supply Rejection...... +0.002% FSR/% 


POWER REQUIREMENTS 


(Quiescent, all bits high) ..... +15V dc, +0.5V de at 20 mA 
—15V de, +0.5V de at 25 mA 
+12V dc operation” 


PHYSICAL/ENVIRONMENTAL 


Operating Temperature Range 0°C to + 70°C (BMC, BGC) 
-55 °C to +125 °C (BMM, 883B) 


Storage Temperature Range .. —65°C to + 150°C 

Package Type.............. 24 pin ceramic 

PINS . - scgancwshiare bp <ie-gnrate = F< 0.010 x 0.018 inch diameter Kovar 
Wel ith inc arcs cchereeeeedics 0.2 ounces (6 grams) 

FOOTNOTES: 


. Drive from TTL output with only the DAC-HP as load. 


1 
2. Unipolar output range for suffix ‘‘-1'’ models, 0 to +10V, is reached at 1% 


scale input. 
. For all models except DAC-HP16BGC. 
FSR is 0 to +FS or —FS to +FS voltage. 
. To 0.005% FSR. 
Pin 17. 
. For +12V de operation, consult factory. 


NOOShW 


TECHNICAL NOTES 


I. 


It is recommended that these converters be operated with 
local supply bypass capacitors of 1 »F (tantalum type) at the 
+15V and — 15V supply pins. The capacitors should be con- 
nected as close to the pins as possible. In high frequency 
noise environments an additional 0.01 uF ceramic capacitor 
should be used in parallel with each tantalum bypass. 


. When laying out the circuit board for this device, isolate the 


analog, digital, and power grounds as much as possible from 
each other before joining them at pin 20. 


. The external gain adjustment shown in the diagrams gives an 


adjustment of + 0.2% of full-scale range. The converters are 
internally trimmed to +0.1% at full scale. A wider range of 
adjustment may be achieved by decreasing the value of the 
the 510 Kohm resistor. 


. The zero adjustment, or offset adjustment, has an adjust- 


ment range of + 0.35% of full-scale range. The unipolar zero 
is internally set to zero within + 0.1% of full-scale range. 


. Ifthe reference output (pin 24) is used, it must be buffered by 


an operational amplifier in the noninverting mode. Current 
drawn from pin 24 should be limited to + 10 pA in order that 
the temperature coefficient of the reference circuit not be af- 
fected. This is sufficient current for the bias current of most of 
the popular operational amplifier types. 


CALIBRATION PROCEDURE 


For bipolar operation connect Bipolar Offset (pin 18) to Sum- 
ming Junction (pin 21). For unipolar operation connect Bipolar 
Offset (pin 18) to Ground (pin 20). In making the following ad- 
justments, refer to the coding tables. 


iP 


Zero Adjusment. Set the input digital code to 1111 1111 
1111 1111 and adjust the ZERO ADJ. potentiometer to give 
0.00000V output unipolar or -FS bipolar operation. 


. Gain Adjustment. Set the input digital code to 0000 0000 


0000 0000 (complementary binary) and adjust the GAIN 
ADJ. potentiometer to give +9.99985V output unipolar or 
+FS - 1 LSB output bipolar operation. 


OFFSET AND GAIN ADJUST 


+ 15VDC 


DAC-HP16B 


-15VDC 
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DAC-HP16B 


CONNECTION AND CALIBRATION 


CODING TABLES 


BIPOLAR OUTPUT — Complementary Offset Binary 


a in OUTPUT 
SCALE VOLTAGE 


1000 0000 0000 = +FS-1LSB | +4.99985V 
TAT Ett Ao +¥FS + 2.50000 
TAT ata at 0 0.00000 
CAT TIA ttt — 2.50000 
1111 1111 1110 — 4.99985 
11411 «1114 «1111 —5.00000V 


-¥%FS 
-FS+1LSB 
-FS 


OUTPUT VOLTAGE 
SUFFIX ‘‘- 1’? MODELS 


+9.99969V 
+5.00000 
0.00000 
— 5.00000 
— 9.99969 
— 10.00000V 


UNIPOLAR OUTPUT — Complementary Binary: 


INPUT CODE 
MSB LSB SCALE 


0000 0000 0000 
VI1t T4104 1444 
1199.99.14, 1114 
1114. 19197 1111 
1141 1111. 1110 
111101111 1111 


+FS-1LSB 
+¥%, FS 
+%FS 
+¥%,FS 
+1LSB 
0 


APPLICATION 


OUTPUT CIRCUIT 


OUTPUT 
VOLTAGE 


+9.99985V 
+7.50000 
+ 5.00000 
+ 2.50000 
+153 pV 

0 


—O 21 SUM. JUNC. 


FULL SCALE lout 
= 2mA (Binary) 


5K* 


10K FOR -1 MODELS 


ORDERING INFORMATION 


MODEL NO. 


DAC-HP16BMC 
DAC-HP16BMM 
DAC-HPB/883B 
DAC-HP16BMC-1 
DAC-HP16BMM-1 
DAC-HPB-1/883B 


DAC-HP16BGC-1 
DAC-HP16BGC 


17 OUTPUT 


© 18 BIPOLAR OFF. 


© 24 REF. OUT 


-O 20 GROUND 


OPERATING 
TEMP. RANGE 


0 to +70 °C 
-55 to +125 °C 
-55 to +125 °C 

0 to +70 °C 
-55 to +125 °C 
-55 to +125 °C 


0 to +70 °C 
0 to +70 °C 


SEAL 


Herm. 
Herm. 
Herm. 
Herm. 
Herm. 
Herm. 


Epoxy 
Epoxy 


The MIL-STD-883B units are available under DESC 
Drawing Number 5962-89531. 


For Immediate Assistance, Dial 1-800-233-2765 
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“Contact DATEL for your 
Data Acquisition component 
needs. 


Dial 
1-800-233-2765 
for 
Applications Assistance 


DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194/TEL (508) 339-3000/TLX 174388/FAX (508) 339-6356 


Digital-to-Analog Converters 


erat 


FEATURES 


* 12-Bit binary 

- 5 Output ranges 

* 3Microseconds settling time 

+ Internal reference and output amplifier 
* High performance 


GENERAL DESCRIPTION 


The DAC-HZ Series are high performance, hybrid 12-bit 
binary digital-to-analog converters. These converters are 
manufactured using thin- and thick-film technology. They 
are complete and self-contained with a precision internal 
reference and fast output operational amplifier. Pin- sae reo 
programmable output voltage ranges are provided for a high 

degree of application flexibility; the output voltage ranges -— cone ~ 
are 0 to +5V de, 0 to +10V de, +2.5V dc, —5V dc, and +10V 
dc. Current output is also provided. 


(32, 77) 


circuit. This eliminates code-dependent ground currents by 
routing current from the positive supply to the internal 
ground node as determined by the R-2R ladder network. 0.190 (4, 8) MAX 0.050(1, 27) 
The internal feedback resistors for the on-board amplifier ade 

track the ladder network resisters, enhancing temperature 0.150(3, 81) 
performance. The excellent tracking of the resistors results 

in a differential nonlinearity tempco of 2 ppm/°C maximum. as je 
The temperature coefficient of gain is 20 ppm/°C maximum sia toe. 
and tempco of zero is +3 ppm/°C maximum. eh lal es 


PIN 1 IDENT. 


The DAC-HZ Series contains a precision zener reference 5 
= 


MB e Ss 5 672 °e™ alto 1 a Oe 


OOOOOOOOOOO® 


air 


Os 


INPUT/OUTPUT CONNECTIONS 


a ee ee 


BIT 1 IN NO CONNECTION 
BIT 2 IN -15V de 

BIT 3 IN VOLT. OUT 

BIT 4 IN REFERENCE IN 
BIT 5 IN BIPOLAR OFFSET 


OWA 
CONVERTER 


REFERENCE 
INPUT 


BIT 6 IN 10V RANGE 

BIT 7 IN 20V RANGE 

BIT 8 IN CURRENT OUT 
BIT 9 IN GROUND 

BIT 10 IN +15V de 

BIT 11 IN GAIN ADJUST 
GROUND BIT 12 IN REFERENCE OUT 


BIPOLAR 
OFFSET 


OMNODNHWNH— 


REF OUT 


@ +15v 06 @) GAIN ans @ -1v8 


For Immediate Assistance, Dial 1-800-233-2765 3-13 


DAC 2 Sa92 


Output Voltage Ranges, 
unipolar 


Output Voltage Ranges, 
bipolar 


Output Current, Vout 
Output Impedance, Vout... . 


2.8 k ohms 


Oto + 2.5V 
Oto +5V 
Oto +10V 


OV to + 5V 
OV to + 10V 


+25V 
+5V 

+10V 

+5 mA min. 
0.05 ohm 


PERFORMANCE 


Voltage Output 

Nonlinearity 
Differential Nonlinearity 
Gain Error, before trimming. . 
Zero Error, before trimming. . 
Gain Tempco, max. 


+¥% LSB max. +¥ LSB max. 
+% LSB max. +¥% LSB max. 
+0.1% of FSR’ = 
+0.05% of FSR’ * 
+20 ppm/°C “ 
+3 ppm/°C of FSR" is 


FUNCTIONAL SPECIFICATIONS TECHNICAL NOTES 
Typical at 25°C and +15V supplies unless otherwise noted. 
1. The DAC-HZ12 series converters are designed and 
DAC-HZ12B DAC-HZ12D factory calibrated to give +12 LSB linearity (binary 
(Binary) (BCD) version) with respect to a straight line between end 
Resolution 12 Binary bits 3 BCD Digits points. This means that if zero and full scale are ex- 
Coding, unipolar output.... Comp. Binary Comp. BCD actly adjusted externally, the relative accuracy will be 
Coding, bipolar output Comp. Off. Binary = +¥% LSB everywhere over the full output range 
Input Logic Level, without any additional adjustments. 
bit ON (“0”) OV to +0.8V at -1 mA 
Input Logic Level, 2. These converters must be operated with local sup- 
bit OFF (‘1") +2.4V to +5.5V at +40 pA ply by-pass capacitors from +15V to ground and 
1 TTL load —15V to ground. Tantalum type capacitors of 1 pF are 
OUTPUTS recommended and should be mounted as close as 
possible to the converter. If the converters are used 
Output Current, unipolar.... Oto -2mA, +20% Oto -1.25 mA, +10% ina high frequency noise environment a 0.01 uF cer- 
woe Commie = oR 2000 amic Capacitor should be used across each tantalum 
Output Impedance, lout, capacitor. 
SROnIE 3. When operating in the current output mode the 


equivalent internal current source of 2mA must drive 
both the internal source resistances and the exter- 
nal load resistor. A 300 nanosecond output settling 
time is achieved for the voltage across a 100 ohm 
load resistor; for higher value resistors the settling 
time becomes longer due to the output capacitance 
of the converter. For fastest possible voltage output 
for a large transition, an external fast settling ampli- 
fier such as DATEL’s AM-500 should be used in the 
inverting mode. Settling time of less than 1 microse- 
cond can be achieved. See application diagram. 


CALIBRATION PROCEDURE 


ne 


Select the desired output range and connect the con- 
verter up as shown in the Output Range Selection ta- 
ble and the Standard Connection diagrams. 


Zero Tempco, unipolar, max.. 2. To calibrate, refer to the Coding Tables. Note that 
Offset Tempco, bipolar, max.. +10 ppm/°C of FSR" complementary coding is used. 
Diff. Nonlinearity Tempco, ahaa 3. Zero and Offset Adjustments 
Monotonicity Over oper. temp. range For unipolar operation set all digital inputs to “1” 
Setting Time, lout to ¥% LSB?. 300 nsec. (+2.0 to +5.5V) and adjust the ZERO ADJ. poten- 
Settling Time, Vout to ¥% LSB pip tiometer for zero output voltage or current. For bipo- 
[Saeed lar operation set all digital inputs to “1” and adjust the 
ODE ESE Sey OFFSET ADJ. potentiometer for the negative full 
scale (for voltage out) or positive full scale (for cur- 
rent out) output value shown in the Coding Table. 
+15V de, +0.5V de at 10 mA 
-15V de, +0.5V de at 16 mA 4. Gain Adjustment 


PHYSICAL/ENVIRONMENTAL 


Operating Temperature 


+12V dc operation* 


0°C to +70°C 
and -55°C to +125°C 
-65°C to +150°C 
1.300 x 0.800 x 0.160 inches 
24 Pin Ceramic DIP 
Kovar 0.010 x 0.018 inches 
0.22 ounces (63 grams) 


“Specifications same as first column 


FOOTNOTES: 


1. FSR is full scale range and is 10V for 0 to +10V or —5V to +5V output; 20V for 


+10V output, etc. 
2. Current output mode. 


3. For 2.5k or 5k feedback. For 10k feedback the settling time is 4 microseconds. 
4. For +12V de operation, contact factory. 


Set all digital inputs to ‘0’ (OV to +0.8V) and adjust 
the GAIN ADJ. potentiometer for the positive full 
scale (for voltage out) or negative full scale (for cur- 
rent out) output value shown in the Coding Table. 


OUTPUT RANGE SELECTION 


BIN. RANGE | CONNECT THESE PINS TOGETHER 


VOLTAGE OUTPUT IS AT PIN 15. 
CURRENT OUTPUT IS AT PIN 20. 
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VOLTAGE OUTPUT CONNECTIONS 


(FOR DIFFERENT OUTPUT SCALING REFER TO OUTPUT RANGE 
SELECTION TABLE) 


UNIPOLAR 


DAC-HZ Series 


UNIPOLAR 


+15V 
10K TO 100K 


-15V 


ZERO ADJ 
22.MEG 
lout = 0 TO -2 mA 


Vout = 0 TO -200 mv 
Cc (001 


TO001 #F)2 yo01 
28 MEG | 


+15V 


GAIN 


ADJ 
10K TO 100K 


BIPOLAR 


+ 15V 


ZERO ADJ 


22MEG 


Jour = t1mA 


So o9 16o 
M0 
Bo 28 Wo 
HZ): 
100 OVoyr = 0 TO +10v - ne saiamianee ‘Ss 
90 pete 26 (BOTTOM VIEW) 195 
80 
DAC-H212B +15V So os 20: 
DIGITAL 7 4o o4 210 
MPUTS' ¢ 26 (BOTTOM VIEW) ZERO Ss =o 22 
se ADJ 
10K TO 100K 20 22 
40 
C (0.001 -15V MSB 1 21 
a9 = TO001 uF) GAIN 
20 ADS 
10K TO 100K 
MsB 1° 
+15v 
BIT 
BIPOLAR re 
BIT 110 
LSB 120 i 
tte 
Wo O Vout = 9TO £5V 
8 
90 e 
Bo 
DAC-H2128 INurs © 
DIGITAL 7 é 
bio SEO 26 (BOTTOM VIEW) ZERO 
‘ADJ . 
5 10K TO 100k 3e 
wis -15v 2 
30 
GAIN 
20 ADJ M581 
10K TO 100K 
MSB 1° 
- +15v 


UNIPOLAR OUTPUT — COMPLEMENTARY BINARY 


BINARY INPUT CODE UNIPOLAR OUTPUT RANGES 
oTO +10v | oTO +5V | O0TO -2mA 


SB LSB 
0000 0000 


+9.9976V 
+7.5000 


— 1.9995 mA 

— 1.5000 

— 1,0000 

— 0.5000 

—0.0005 
0.0000 


+5.0000 
+ 2.5000 
+ 0.0024 


mF 1001 
L 


BIPOLAR OUTPUT — 
COMPLEMENTARY OFFSET BINARY 


[ INPUTCODE | BIPOLAR OUTPUT RANGES 
mss i868 | zi | s6v | #26V | timA | 


+9.9951V 
+5.0000 
0.0000 
— 5.0000 
- 9.9951 
— 10.0000 


EQUIVALENT CURRENT MODE OUTPUT CIRCUIT 


DAC-H2Z12B 


For Immediate Assistance, Dial 1-800-233-2765 


BIPOLAR 
OFFSET 


CURRENT 


+4.9976V 
+ 2.5000 
0.0000 
—2,5000 
— 4.9976 
— §.0000 


+ 2.4988V 
+ 1.2500 
0.0000 
- 1.2500 
— 2.4988 
— 2.5000 


- 0.9995 mA 

- 0.5000 
0.0000 

+ 0.5000 

+ 0.9995 

+ 1.0000 


Vout = #25V MAXIMUM 
(OUTPUT VOLTAGE 
COMPLIANCE) 


Req = Ro = SK for unipolar operation 


Rea = RR "Ra = 2.8K for bipolar operation 


lout = 2mA binary 


DAC-HZ Series 


USE OF HIGH SPEED EXTERNAL OP AMP FOR FASTER SETTLING 
Refer to the 
Output Range 
Selection Table. 
Pin 20 or 21 Where pin 15 appears 
use pin X of external 
amplifier and scale as 
desired 


BIPOLAR OFFSET 


10 V_ RANGE 


DAC-H2Z12B 


20 V_ RANGE 


CURRENT OUT 


A) = EXTERNAL HIGH SPEED INVERTING 
OP AMP., USE DATEL 
AM-500 FOR LESS THAN 1 0uSEC 
OUTPUT SETTLING 


PRECISION, LOW COST BASE LINE RAMP GENERATOR 


TIMING 
CIRCUIT 


RATE 
ADJUST 


© Yout 
{0 TO+10v) 
1281T 
BINARY 
COUNTER 


RESET 


8 


THIS CIRCUIT DEVELOPS A HIGHLY LINEAR (.01%) 
OUTPUT VOLTAGE RAMP FROM 0 TO +10V. THE RAMP 
CAN BE MADE AS SLOW AS DESIRED WITHOUT 
AFFECTING LINEARITY BY SETTING THE PULSE 
RATE OF THE TIMING CIRCUIT TO THE PROPER 
VALUE. THE OUTPUT RAMP IS GENERATED IN 
DISCRETE STEPS OF 024% FS (4096 STEPS FOR 

FS CHANGE). 


OUTPUT VOLTAGE 


EXTREMELY LINEAR 
OUTPUT 


ov 


ORDERING INFORMATION 


OPERATING 
MODEL NO. TEMP. RANGE 


DAC-HZ12BGC 0 to +70 °C 


DAC-HZ12BMC 0 to +70 °C 
DAC-HZ12BMM -55 to +125 °C 
DAC-HZ12DGC 0 to +70 °C 
DAC-HZDMC 0 to +70 °C 
DAC-HZ12DMM -55 to +125 °C 
DAC-HZ12DMM-QL  -55 to +125 °C 
DAC-HZB/883B -55 to +125 °C 


SAMPLE HOLD AMPLIFIERS 


Linearity Acquisition Aperture Aperture Bandwidth Hold Mode 


Model (%) Time Delay Jitter (MHz) Droop Case Page 

SHM-HU 0.1 25 ns 6ns 10 ps 50 50 pV/us 24-Pin DIP 4-23 

SHM-7 0.1 40 ns 3ns 10 ps 40 100 pV/us 24-Pin DIP 4-17 

SHM 40 0.1 40 ns 3ns 10 ps 40 100 pV/us 24-Pin DIP 4-5 

SHM-6 0.02 2us 20 ns 2ns 5 10 pV/us 32-Pin DIP 4-15 

New SHM-43 0.01 35 ns 5ns 1ps 150 5 pV/us 24-Pin DIP 4-7 
Preliminary SHM-49 0.01 140 ns 6ns 15 ps 16 1 pV/us 8-Pin DIP 4-25 
SHM-45 0.01 200 ns 6ns +50 ps 16 0.5 pV/us 24-Pin DIP 4-11 

SHM-4860 0.01 200 ns 6ns +50 ps 16 0.5 pV/us 24-Pin DIP 4-13 

SHM-30 0.01 500 ns -25 ns 0.1 ns 45 0.01 pV/us 14-Pin DIP 4-3 

SHM-20 0.01 1 ps 30 ns ins 2 0.8 V/s 14-Pin DIP 4-1 

SHM-91 0.003 2us 15 ns 300 ps 2 5 pV/us 24-Pin DIP 4-19 

New SHM-945 0.0004 500 ns 5ns 10 ps 12 0.5 pV/us 24-PinDIP = 4-21 
Advanced MSH-840* 0.01 750 ns 6ns tins 1 1 pV/us 32-Pin DIP 4-27 


* QUAD Simultaneous Sample-Hold with 4-Channel Multiplexer 


AMPLIFIERS 


a 
= 
12) 
= 
WW 
— 
a. 
= 
< 
7) 


For Immediate Assistance, Dial 1-800-233-2765 4- 


Contact DATEL for your 
Data Acquisition component 
needs. 


Dial 
1-800-233-2765 
for 
Applications Assistance . 
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FEATURES 


+ Internal hold capacitor 

* 1 Microsecond acquisition time 

+ 1Nanosecond aperture uncertainty 
+ 0.01% Accuracy 

* 0.08 MicroV/microsecond droop rate 
- Differential inputs 


GENERAL DESCRIPTION 


DATEL’s SHM-20 is a low-cost, complete monolithic sam- 
ple-hold amplifier which includes an internal 100 pF MOS 
hold capacitor. Primarily designed for high-speed analog 
signal processing applications, the SHM-20 features a typ- 
ical acquisition time of 1.0 microsecond for a 10V input step 
to 0.01%. Aperture uncertainty is typically 1 nanosecond 
and droop rate is as low as 0.08 u.V/microsecond. 


DRIFT CURRENT TYPICAL SAMPLE AND HOLD PERFORMANCE 
VS, TEMPERATURE AS FUNCTION OF HOLDING CAPACITOR 
+ 
] 
0 7 
Cy = 100 pF INTERNAL / 5 ACQUISITION TIME 
RMT p “= FOR 10V STEP TO +0.01% 
b. MICROSECONDS 
/ ‘ 1 
VOLTAGE DROOP 
+ DURING HOLD MODE 
< 100. + ’ MILLIVOLTS/100 
4 MILLISECONDS 
pe 05 
Ss wt 
a 
yf 01 
10+ 05 = 
SAMPLE-TO-HOLD 
| OFFSET (PEDESTAL) 
ERROR, MILLIVOLTS 
4} 4} op 01 i cal 
—25 0 +25 +50 +75 +100 +125 100 1000 10K 100K 
TEMPERATURE. °C G,. VALUE. PICOFARADS 


ADJUST +Vs 


= REF INT 
HOLD GND ‘cOMP 


For immediate Assistance, Dial 1-800-233-2765 


SHM-20 
High-Speed, 0.01% 
Monolithic Sample-hold 


MECHANICAL DIMENSIONS 
INCHES (MM) MAX. 


0.790 
| 7 (20.1) 
L fame EE oe | 
14 8 ry 
0.32 
@) SHM.20 73) 


0.098 
ore Bea | (2.49) 
0.023 0.100 
(0.6) (2,54) 


INPUT/OUTPUT CONNECTIONS 


-!NPUT 
+INPUT 
OFFSET ADJUST 
OFFSET ADJUST 


-V. 
s 
REFERENCE GROUND 


OUTPUT 

INTEGRATOR COMPENSATION 
+V. 

NO CONNECTION 

EXTERNAL HOLD CAPACITOR 
NO CONNECTION 

SUPPLY VOLTAGE GROUND 
S/H CONTROL 


4-1 


4-2 


Differential Input Voltage .... 
Digital Input Voltage, Pin 14 
Output Current, Continuous’ 


FUNCTIONAL SPECIFICATIONS 
Typical at +25 °C, +15V de, using internal hold capacitor, unless otherwise 
noted 


ANALOG INPUTS 


Input Voltage Range?, min... 
Input Impedance, min. ..... 
Input Capacitance, max. 

Input Offset Voltage, max. 
Input Offset Voltage Drift, max. 
Input Bias Current, max... 
Input Offset Current, max. 


DIGITAL INPUTS? 


Logic Level High, Vin ("1") min., 

Hold’ Mode........... <p ei SERS a AORED sk ABIES ESI iene 2.0V 
Logic Level Low, Vin ("0"), max, 

Sample Mode 
High Level Inut Current, max. 
Low Level Input Current, max. . 


OUTPUT 


Output Voltage Range?, min 
Output Current?, min.... 
Output Impedance, Hold Mod 


PERFORMANCE 


Accuracy... 
DC Gain, min 
Gain Accuracy ... 
Gain Error Tempco . 
Gain Bandwidth Produc 
Hold Mode Feedthrough, 
10V P-P, 100 KHz? 
Droop Rate 
Droop Rate? 
Charge Transfer® . 
Pedestal Error? 
Total Output Noise, DC to 10 MHz, max... 
Power Supply Rejection Ratio min. 
VS since 


DYNAMIC CHARACTERISTICS 


Acquisition Time, 
10V to 0.1%... 
10V to 0.01%, 
Aperture Delay Time... 
Aperture Uncertainty Time.. 
Aperture Time 
Hold Mode Settling Time, 0.01%2 
Rise Time. 
Overshoot 
Slew Rate’... 


POWER REQUIREMENTS® 


Positive Supply, Pin 9 ...... 
Negative Supply, Pin 5 


PHYSICAL/ENVIRONMENTAL 


Operating Temp. Range .. 
Storage Temp. Range. 
Package Type 


. +15V, +0.5V at 11 mA 
... -15V, +0.5V at -11 mA 


0to +70°C 
..-65 to +150 CT 
pin, Ceramic DIP 


OND OPW! 


wo 


spe ery Dayo. 


cesarean ye 
. Cannot tolerate even a momentary short circuit to ground or either supply. 
. Voltage gain = +1 


Voltage gain = +1, load resistance = 1 kQ, load capacitance = 50 pF, output volt- 
age = 100 mV P-P. 


. Input voltage = OV, digital input voltage = 3.5V. 
. Output voltage = 10V step. 
. A power supply voltage as low as +12V may be used. However, this will cause 


some degradation in performance. 


. For CH = 100 pF. For Cx = 1000 pF Pedestal Error is 0.1 mV. For CH = 0.01 uF 


Pedestal Error is 0.01 mV. 


TECHNICAL NOTES 


ihe 


GAIN, dB 


A printed circuit board with ground plane is recommended 
for best performance. The supply pins (pins 5, 9) should 
be bypassed to ground with a 0.01 to 0.1 uF ceramic ca- 
pacitor as close to the pins as possible. 


. If an external hold capacitor (Cx) is connected to pins 7 and 


11, then a noise bandwidth capacitor with a value of 10% 
of the value of the external hold capacitor should be con- 
nected from pin 8 to signal ground, pin 6. Exact value and 
type are not critical. 


. The Hold Capacitor (CH) should have high insulation resis- 


tance and low dielectric absorption to minimize droop error. 
For operating temperatures up to +70 °C, polystyrene die- 
lectric is a good choice. Any PC connections to the hold 
capacitor terminal (pin 11) should be kept short and "guard- 
ed" by the ground plane to avoid errors due to drift currents 
from nearby signal lines or power supply voltages. 


. The offset adjust may be used to eliminate the pedestal er- 


ror by connecting a 10 K ohm pot between pins 3 and 4 
and connecting the wiper to the -15V supply, pin 5. 


OPEN LOOP GAIN AND PHASE RESPONSE 


10 100 1K 


ORDERING INFORMATION 


OPERATING 
TEMP. RANGE 


MODEL NO. 


SHM-20C 0 to +70 °C 


PHASE, DEGREES 
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FEATURES 


« 500 nS Acquisition time to 0.01% 
+ Droop rate of 0.01 uV/uS 

¢ Internal hold capacitor 

+ 90/V uS Slew rate 

- Low 0.5 mV offset voltage 


GENERAL DESCRIPTION 


DATEL’s SHM-30C is a complete monolithic sample-hold 
amplifier which includes an internal 90 pF MOS hold capa- 
citor. Primarily designed to be used in precision, high speed 
data acquisition applications, the SHM-30C features an 
acquisition time of 500 nS typical to 0.01%, and a droop 
rate of 0.01 pV/uS, Other salient features of the SHM-30C 
include an aperture uncertainty time of 0.1 nS, a slew rate 
of 90 V/uS, and a fully differential input. 


The SHM-30C is composed of an input amplifier designed 
to deliver large amounts of current, a low leakage switch, 
and an integrator. The low pedestal error of 0.5 mV can be 
trimmed to zero with a single potentiometer for demanding 
applications. 


The SHM-30C is packaged in a 14-pin ceramic DIP and 
operates over the temperature of 0°C to +70°C. 


SHM-30C 
Very High-Speed 
0.01% Monolithic Sample-Hold 


Pinout for SHM-30 


8 |. |sm contro. 


OFFSET 
ADJUST 


—INPUT 


+INPUT 


S/H CONTROL 


POWER \V- 
GND 
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OUTPUT 
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SHM-30C 


eee 


ABSOLUTE MAXIMUM RATINGS 


Voltage between V+ and PWR/SIG GND +20V 
Voltage between V- and PWR/SIG GND -20V 
Differential Input Voltage +24V 
Digital Input Voltage +8V to -6V 
Output Current, Continuous: +17 mA 


FUNCTIONAL SPECIFICATIONS 
Typical at 25 °C range unless otherwise noted. 


ANALOG INPUT 


Input Voltage Range, min +H10V 
Input Impedance, min 5MQ 
Input Capacitance 3 pF 
Input Offset Voltage, max. 1.5 mV 
Input Offset Voltage Drift, max. 10uW/ T 
Input Bias Current, max. +300 nA 
Input Offset Current, max. 


DIGITAL INPUTS 


Logic Level High, Vin ("1"), min. 
Logic Level Low, Vin ("0"), max. 
High Level Input Current, max. 
Low Level Input Current, max. 


Output Voltage Range, min. 
Output Current, min. 
Output Impedance, Hold Mode 


DC Gain 

Gain Bandwidth Products 

Hold Mode Feedthrough, 

20V pk-pk, 100 KHz 

Droop Rate 

Over Full Temp Range, max. 
Pedestal Error‘ 

Total Output Noise, DC to 4 MHz, 
Sample Mode 

Hold Mode 

Power Supply Rejection Ratio, min.* 
Common Mode Rejection Ratio?, min. 


230 uVRMS 
190 wVRMS 
86 dB 
86 dB 


Acquisition Time 
10V to 0.1% 

over full temp. range, max. 
10V to 0.01% 

over full temp. range, max. 
Aperture Delay Time 
Aperture Uncertainty Time 
Aperture Time 
Hold Mode Settling Time, 0.01%, max 
Rise Time? 
Overshoot? 
Slew Rate’ 


POWER REQUIREMENTS 


Positive Supply, max. (Pin 10) +15V @ 24mA 
Negative Supply, max. (Pin 5) -15V@25mA 


PHYSICAL/ENVIRONMENTAL 


Operating Temperature Range 0°Cto+70°C 
Storage Temperature Range -55 °C to +150 °C 
Package Type 14-pin, Cerdip 


Notes: 

1. Internal power dissipation may limit output power below 
+17mA 

Vem= +10V de 

Vo = 200 mV pk-pk, RL = 2K , CL = 50 pF 

ViN = OV; S/H control signal 3.5V with 20 nS rise time from 
OV to 3.5V 

Vo = 20V Step, RL = 2K , CL = 50 pF 

Based on a three volt delta in each supply, 

i.e. 15V = +1.5V de 


eke 


orn 


TECHNICAL NOTES 


1. Aprinted circuit board with ground plane is recommended 
for optimum performance. Bypass capacitors (0.01 to 0.1 
uF ceramic) should be provided from each power supply 
terminal to the PWR GND terminal on Pin 11. 


2. The internal hold capacitor is 90 pF MOS. 


3. The output circuit is not short-circuit protected. Only mo- 
mentary short-circuits to ground are permissable. 


MECHANICAL DIMENSIONS 


INCHES (mm) MIN. 
INCHES(mm) MAX. 


0.753 (19,12) 
0.785 (19,94) 


{ 
0.290 (7,37) 0.265 (6,73) 
0.310 7 0.285 (7,24) 
0.098 
(2,49) 
—=|/—— Max. 
0.200 
(6,1) a 0.015 (0,38) 
MAX. | | - 0.060 (1,53). 
0.050 (1,27) —~ — ee Ta 
0.065 (1,66) == 0.100 
0.016 (0,406) (2.54) 


0.023 (0,585; 


ORDERING INFORMATION 


SHM-30C 0 to +70 °C 
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SHM-40 
Video Speed 
Sample-Hold 


FEATURES 


+ 40 nSec Acquisition time 

¢ Dual outputs 

* 10 pSec Aperture uncertainty 
+ 40 MHz bandwidth 

* 30 mA Output current 


GENERAL DESCRIPTION 


DATEL’s SHM-40 is an ultra-fast sample and hold designed 
for high speed analog signal processing applications. The 
SHM-40 acquires a 2V input change to 0.1% in only 40 
nSec and aperture uncertainty time is less than 10 pSec. 
sample-mode bandwidth is 40 MHz. 


The SHM-40 is a complete sample-hold, containing an input 
buffer amplifier, a precision 53 pF MOS holding capacitor, 
and two output buffer amplifiers. The sampling switch is 
controlled by a series 10,000 complementary ECL input. An 
ECL differential line driver can be conveniently used for the 
sample control inputs. 


TI 
bh 


VOLTAGE ae —— 


0.3% 


ACCURACY 


ACQUISITION TIME (nsec) 


(38) OUTPUT 1 


(16) OUTPUT 2 


aS 

7 ANALOG 

SAMPLE (1} | COMMON 
29) 
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MECHANICAL DIMENSIONS 
INCHES (MM) 


bt —| 


| [ } 0.190 (4,9) MAX 
0 150 MIN i 


(3.8) ie [ 
0010 x 0018 
KOVAR 
ae 200 
11 SPACES 


ATO 100 


BOTTOM EA (2,5) 


VIEW 1,310 MAX 
33.3 
ODOT ON TOP 0 100 
0 


REFERENCES 
0 100 
OS en (2,5) 


PIN] 
NOTE: PINS HAVE 0.025 INCH STANDOFF FROM CASE, +0.01~ 


INPUT/IOUTPUT CONNECTIONS 


2. 


—— 
OO) OIN| D/O) &/ im) ia 
|e Fs eae 

2|\Z 

folie} 


FUNCTION | PIN FUNCTION 
SAMPLE 13_ | POWER COM. 


N.C. 14 |ANALOG COM. 
SAMPLE | 15 |POWER COM. 
N.C. 16 |OUTPUT 2 
.C. 17_| ANALOG COM. 
.C. 18 |OUTPUT 1 
N.C. 19 | + 15VDC 


| 20 [ANALOG COM. 
eens : INPUT COM. | 


22 | ANALOG INPUT 
23 |N.C. 
24 |N.C. 


12 |POWER COM. 


10 
in) aaah COM. 


ORDERING INFORMATION 


OPERATING 
MODEL NO. TEMP. RANGE 


SHM-40MC 0 to +70 °C 
SHM-40MM -55 to +125 °C 
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SHM-40 


S DANIEL 


ABSOLUTE MAXIMUM RATINGS 
Positive Supply 


-0.5V de to +18V dc 
+0.5V dc to -18V de 
-5.0V de to +5.0V de 
-5.0V dc to +5.0V dc 


Negative Supply 
Digital Input Voltage 
Analog Input Voltage 


FUNCTIONAL SPECIFICATIONS 


The following specifications apply over the full operating 
temperature range and power supply range unless otherwise 
specified. 


[DESCRIPTION _| MIN.[TYPICAL| MAX. | UNITS | 


INPUTS 


Input Voltage Range ... 
Input Bias Current ..... 
Input Impedance ...... 
Max Source 
Impedance™’......... 
Sample Control 
Inputs 5 deincassicnibe 


OUTPUTS 
Output Voltage 
Rang@is nce siavs-calo saris 


Output Current®...... 
Output Impedance® . £ 


PERFORMANCE 


Gain Tempco ......... 
Sample to Hold 
OffseviEinor vcasiiieson 


Sample to Hold Offset 
Volt DIME wcgesccna es 

Sample Mode Offset 

Volt Diffs yaeacceoccds 


Hold Mode 
Feedthrough ......... 
Hold Mode Droop ..... 


Acquisition Time 
2V to Gita6F ease 
2V to TOM ais sama 
4V to O0RS .ccsaawes 
Aperture Delay Time ... 
Aperture Uncertainty 


SampleMode 
Bandwidth, -3dB .... 


FUNCTIONAL SPECIFICATIONS (continued) 


DESCRIPTION | MIN. |TYPICAL| MAX. | UNITS 
POWER SUPPLY REQUIREMENTS 


Supply Voltage 
Range +V 

Power Supply 
Rej. Ratio 

Current Drain 


Thermal Resistance 
Junction to Case 
Case to Ambient 
Operating Temp. 


Range 
SHM-40MC 


SHM-40MM 


Storage Temp. ........ 


Package Type Pins .... 24 Pin, hermetically sealed, 
ceramic 0.010 x 0.018 in. kovar 
FOOTNOTES: 
1. Should be purely resistive. See technical note 3. 
2. Input logic voltage levels are Vj, “0” = -1.5V to -1.4V, 
and Vjp “1” = -0.7V to -1.05V. These are differential ECL 
10,000. 


3. Specified for each output, both outputs may be tied 
together for decreased output impedance and increased 
output current. 


TECHNICAL NOTES 


1. The use of good high frequency circuit board layout tech- 
niques is required for rated performance. The power 
common, analog common, and input common pins are 
not connected internally and therefore must be connected 
externally as directly as possible through a low induc- 
tance, low resistance path. The extensive use of a 
ground plane for all common connections is highly recom- 
mended. 


2. Although they are internally bypassed with 0.033 iF ca- 
pacitors the supply pins should be externally bypassed 
with 0.1 .F ceramic chip capacitors mounted as close to 
the supply pins as possible. 


3. The SHM-40 inputs and outputs are sensitive to unusual 
loading or long lines. The analog input must be nonreac- 
tive so that leads should be short and purely resistive. 
Also, the complementary ECL driver should be as close 
as possible to pins 1 and 3 to minimize lead lengths to 
these pins. 


4. The maximum, differential, digital input voltage is +5V. 
For example, if pin 3 is at a potential of -5V, pin 1 may not 
exceed OV. 


5. The SHM-40 has no significant acquisition time drift with 
temperature. 


6. A positive pulse on Pin 3 and a negative pulse on Pin 1 
selects the HOLD mode. 
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» (VANES 


FEATURES 


* 35nSec maximum acquisition time to 0.01% 
« 30nS max. hold mode settling to 0.01% 

* 1pSec aperture uncertainty 

* 75 MHz small-signal bandwidth 

- 520 mW maximum power dissipation 

¢ Small 14-pin DIP package 

* CMOS control signal 


GENERAL DESCRIPTION 


The SHM-43 sample-hold utilizes a proprietary architecture in 
delivering an acquisition time of 35 nanoseconds maximum to 
0.01% and 20 nanoseconds maximum to 0.1% accuracy. 


Operation requires +15 and +5V supplies and the analog input 
range is +2V. Packaged in a small 14-pin DIP, the SHM-43 
offers a CMOS compatible sample command while dissipating 
just 500 milliwatts. 


The SHM-43 has been designed for applications that demand 
fast acquisition times (25 nS .01%), fast hold mode settling 
(20nS .01%), wide band width, and the ability to drive resistive 
(100Q), and capacitive (60pF) loads with no compromise in 
performance. These features make the SHM-43 an ideal 
choice for driving flash A/D converters in applications such as 
radar and communications. 


Two temperature ranges are offered; the commercial 
0 to +70 °C and military -55 to +125 °C. 


SHM-43 
High Speed, 0.01% 
Hybrid Sample/Hol 


[PIN | FUNCTION _| 


1 
2 
3 
4 
5 
6 
7 
8 
9 


INPUT 
REF BYPASS 
POWER GND 
DIGITAL +5V 

S/H OR S/H 

S/H CONTROL 
DIGITAL GROUND 
S/H OUT 

+5 BYPASS 

-5 BYPASS 
ANALOG GROUND 
+15V POWER 

-5V 

ANALOG +5V 


DIGITAL ANALOG 
+5V +15V +5V 


INPUT 


ANALOG _11 
GROUND 


SWITCH 
S/H CONTROL. es 
S/H OR S/H 


DIGITAL POWER REFERENCE 
GROUND GROUND 


For Immediate Assistance, Dial 1-800-233-2765 


OUTPUT 


-5 BYPASS 


+5 BYPASS 
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SHM-43 


S BVWESL 


ABSOLUTE MAXIMUM RATINGS 


PARAMETERS LIMITS 


UNITS 


+15V Supply (pin 12) -0.5 to +18 


+5V Supply (pin 4, 14) -0.5 to +7 
-5V Supply (pin 13) +0.5 to -7 
Analog Inputs (pin 1) +5V Supply -1 
+5V Supply +1 
Digital Inputs (pins 5,6) -0.5 to +7 
Lead Temperature (10 sec.) 300 Max. 


Short circuit to ground 70 


Output shorted to any supply will cause permanent damage. 


FUNCTIONAL SPECIFICATIONS 
Apply over the operating temperature range and over the 
operating power supply range unless otherwise specified. 


_ +2 


Input Voltage Ranges 5 
Input Bias Current @25 °C 
Input Bias Current TC 
Input Impedance 
Digital Inputs 

(Digital Supply = +5V) 
Logic Levels 

Logic 1 

Logic 0 
Logic Loading 

Logic 1 

Logic 0 


Voltage Range 
Output Current 
Output Impedance (DC) 
Stable Capacative Load 


PERFORMANCE 


Nonlinearity 

DC+1V 

DC+2V 
Sample Mode Offset 25 °C 
Sample Mode Offset TC 
Pedestal 25 °C 
Pedestal TC End Point Avg. 
Gain 25 °C 
Gain Error 
Gain TC 
Aperture Delay 
Aperture Jitter 
Slew Rate 
Full Power BW +1.5V 
-3db BW .5VPP 
Harmonic Distortion 

+1V 5MHz 

+1V 20MHz 
Acq.Time 0.1% + 1V 
Acq.Time 0.01% + 1V 
Hold Mode Settling 0.1% 
Hold Mode Settling 0.01% 
Feedthrough Rejection 2V Step 
Droop Rate, +25 °C 

-55 °C 
+125 °C 


oO 
glliilil 


ny 
Sit | 


bee eat | 


POWER SUPPLY 
REQUIREMENTS TYP UNITS 


Range 
Analog +5V 
Digital -5V 
-5V 
+15V 
Currents 
Analog +5V 
Digital +5V 
-5V 
+15V 
Power Dissipation 
Power Supply Rejection 


ENVIRONMENTAL 


Operating Temp. Range 
-MC 


-MM 
Storage Temp. Range 


Package Type 14-Pin Hermetic DIP 


TECHNICAL NOTES 


1. Bypass the +5V analog, +5V digital, +15V supplies with a 
1pF, 25V tantalum capacitor in parallel with a 0.01 uF ceramic 
capacitor mounted as close to the pin as possible. 


2. Additional bypass capacitors are necessary, because of 
internal high switching speeds, and high slew rates of internal 
components. These additional points (pin 2-REFERENCE, pin 
9, +5V, pin 10,-5V) are internal connections that must be 
bypassed with a minimum of a 1pF tantalum (polarity of 
connections are shown on the test circuit drawing) capacitor 
mounted as close to the pin as possible. 


3. As with all high speed analog circuits, it is essential that 
good grounding techniques be used. Tie all ground pins 
together at a single ground point beneath the device, and use 
a short low impedance run to the ground of the analog power 
supplies. The ground point should be a solid ground plane 
under the device and any associated converter. 


4. The offset, pedestal and gain errors of the SHM-43 are 
laser trimmed at DATEL and no external compensation 
capabilities have been provided. This prevents introducing 
noise through the offset adjust terminals of the S/H amplifier 
and guarantees excellent gain linearity, offset drift, and 
pedestal performance. 
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TEST CIRCUIT CONNECTIONS 


+5V +5V +15V 


ANALOG 
INPUT 
S/H S/H 
aie OUTPUT 
1pF —. 
minimum Ry 
+ 
1p 
-5V 
* Connections shown for S/H, if opposite polarity sample hold * The SHM-43 has been optimised for driving 100Q loads,R1 
command is desired, connect pin 6 to +5V (pin 4). Using should be chosen so that the total load on the S/H is 100Q. 
opposite polarity, S/H command will not effect speed or 
accuracy. 
TEST METHOD 
+5V 
‘S/H COMMAND | sannt| HOLD | | 
OV (GND) : : 1 1 
+IV : j 
ACQUISITION : ; 
ANA\ 
LOG INPUT TIME | 
_25inS ' H 
-IV t ; 
0.01% | ' i ; ; 
: 5; ! ! 1 
+IV ; ! 1 
' 


i> Pa | Ly 
+ 20nS5 


SAMPLE HOLD OUTPUT 


IV : TRACK  FEEDTHRU 
TO HOLD 82 dB 25nS ! 1 
SETTLING 
0.01% ee a 


ORDERING GUIDE 
MODEL NUMBER TEMP. RANGE 


SHM-43MC 0 to +70 °C 
SHM-43MM -55 to +125 °C 


Contact DATEL for availability of MIL-STD-883 versions. 


For Immediate Assistance, Dial 1-800-233-2765 4-9 
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Contact DATEL for up-to-date information on 
products covered by "Advanced" and 
"Preliminary" product data sheets. 


Dial 
1-800-233-2765 
for 
Applications Assistance 
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SHM-45 
D) (DVANNEIL High-Speed Hybrid 


Precision Sample-hold 


Ser 


FEATURES 


Ideally suited for DATEL’s Ultra-fast ADC-500/505 A/D 
converters 

+ 200 nSec Maximum acquisition time 

* 0.01% accuracy 

* 100 nSec Maximum sample-hold settling time 

¢ 74 dB Feedthrough attenuation 

+ +50 pSec Aperture uncertainty 

+ Operable at different gain settings 


GENERAL DESCRIPTION MECHANICAL DIMENSIONS 
INCHES (MM) 

DATEL’s SHM-45 is a high-speed, high accuracy sample- 0 800 MAx 

hold designed for precision, high-speed analog signal pro- = oe = ce 

cessing applications. Manufactured with modern, high qual- \ [ ; J sh Ga) 

ity hybrid technology, the SHM-45 features excellent Ne age Iq | t 

dynamic specifications including a maximum acquisition a a ome one 


time of only 200 nSec for a 10V step to 0.01%. Sample-to- 


hold settling time to 0.01% accuracy is 100 nSec maximum +e nt: om 
with an aperture uncertainty of +50 pSec. ' 

‘ 11 SPACES | 
The SHM-45 is a complete sample-hold circuit, containing a @ arrow eAi25) 
precision MOS hold capacitor and a MOSFET switching A aes | *uhen 
configuration which results in faster switching and better ' 
feedthrough attenuation. Additionally, an FET input amplifier c 
design allows faster acquisition and settling times while pot on top te¥y -0.100 
maintaining a considerably lower droop rate. ee 0 


1, 0 600 0.100 
peo. —| a (2.5) 


NOTE: PINS HAVE 0.025 INCH STANDOFF FROM CASE, +0.01" 


1K 1Ka2 


RANGE @ 


a INPUT/OUTPUT CONNECTIONS 
1K2 
INPUT A al mi 
PIN] FUNCTION [PIN] FUNCTION 
1) OUTPUT 1 | OUTPUT 13 [INPUTA 
2 | NIC 14 | RANGE 
3 [NIC 15 |GROUND 
== = 4 [NIC 16 [NIC 
ee {Nie ie [NIG 
SWITCH 
_— 15V 
Rete fe) + 7 [NIC 19 [NIC 
D -16V | 8 [NC 20 [NIC 
z 9 | +5V SUPPLY 21 [GROUND 
10 | GROUND 22 | -15V SUPPLY 
uf [NIC 23 [GROUND 
: 12 | HOLD COMMAND| 24 | +15V SUPPLY 


SUPPLY BYPASS 
CAPACITORS 


mo 
+a 
‘IF —9-8] 


SYSTEM 
GROUND 
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SHM-45 S DVAEL 
Footnotes 
ABSOLUTE MAR Um nines 1. Input signal times gain should not exceed the output voit- 
+15V Supply Voltage (Pins 24, 22).... +18V age range. 


-0.5V to +7V 
Analog Input (Pin 13, 14)! +18V 

Digital Input (Pins 11, 12) —-O0.5V to +5.5V 
Output Current? 


+5V Supply Voltage (Pin 9) 


FUNCTIONAL SPECIFICATIONS 
Specified at +25 °C, gains of -1, +15V, and +5V power 
supplies unless otherwise specified. 

Vv 


a A 
K ohm 


Input Volt. Range ? 
Input Impedance 


LOGIC INPUTS (TTL) 
Logic 1 Voltage 
Logic 0 Voltage 
Logic 1 Current 
Logic 0 Current 


ANALOG OUTPUTS (Pin 1) 


Output Volt. Range 
Output Current 2 
Output Impedance 
Max. Capacitive Load 


TRANSFER CHARACTERISTICS 


Gain 
Gain Error 

Gain Tempco 

Linearity Error 5 

Initial Offset Voltage 
Offset Step (pedestal) 3 


DYNAMIC CHARACTERISTICS 


Frequency Response 

Small Signal (-3 dB) 
Slew Rate 
Acquisition Time 4 

10V step to 0.01% FS 

10V step to 0.1% FS 
Aperture Delay Time 
Aperture Uncertainty (Jitter) 
Settling Time 

10V to +0.01% FS 

10V to 40.1% FS 
Droop Rate 

at T = +25 °C 

at T = +70°C 

at T = +125 °C 
Feedthrough Rejection 


Supply Voltage Range, +15V 
+5V 
Power Supply Rej. Ratio 
Current Drains, +15V 
-15V 
+5V 
Power Consumption mW 


PHYSICAL/ENVIRONMENTAL 


Operating Temperature Range 
SHM-45MC 0 to +70 °C (ambient) 
SHM-45MM/MM-QL -55 to +125 °C (ambient) 


Storage Temperature Range -65 to +150 °C 

Thermal Resistance 
Junction-to-Case 
Case-to-Ambient 

Package Type 

Pins 


0.015 °C/mw 

0.035 °C/mw 

24-pin ceramic 
Kovar (0.010 x 0.018) 


2. The SHM-45 output is current limited at approximately 
+65 mA. The device can withstand a sustained short to 
ground. However, shorts to either supply will cause per- 
manent damage. 

3. Sample-to-Hold offset error (Pedestal) is constant re- 
gardless of input/output level. 

4. FS is defined as 10 Volts. 


TECHNICAL NOTES 


1. All ground pins (10, 15, 21, 23) should be tied together 
and connected to system analog ground as close to the 
package as possible. It is recommended to use a 
ground plane under the device and solder all four ground 
pins directly to it. Care must be taken to insure that no 
ground potentials can exist between pin 10 and the other 
ground pins. 


2. Although the power supply pins (9, 22, 24) are internally 
bypassed to ground with 0.01 uF ceramic capacitors, ad- 
ditional external 0.1 uF to 1 uF tantalum bypass capaci- 
tors may be required in critical applications. 


3. Alogic 1 on the HOLD COMMAND input, pin 12 will put 
the device in the sample mode. In this mode, the device 
acts as an inverting unity gain amplifier and its output will 
track its input. A logic 0 on pin 12 will put the device in 
the hold mode, and the output will be held constant at 
the last input level present when the hold command was 
given. 


4. The maximum capacitive load to avoid oscillation is typi- 
cally 250 pF. Recommended resistive load is 5002, al- 
though values as low as 2502 may be used. Acquisition 
and sample-to-hold settling times are relatively unaffect- 
ed by resistive loads down to 250Q and capacitive loads 
up to 50 pF. However, higher capacitances will affect 
both acquisition and settling time. 


5. The RANGE pin of the SHM-45 is usable to select differ- 
ent output voltage ranges. The output voltage ranges 
are selectable by hardware programming the SHM-45 to 
operate at different gains. Table 1 shows the range se- 
lection details. 


Table 1. Jumper Selections for Vout Ranges 


Vout Connect | Operating 
Pins Gain 
-2 


-5 to +5 +10to-10 | 13to 14 
-10 to +10 +10 to -10 
Oto -5 0 to +10 
0 to -10 0 to +10 
-10 to +10 +5 to -5 
0 to -10 oto+5 


13 to 14 


1to 14 
1to 14 


ORDERING INFORMATION 


MODEL TEMP. RANGE 
SHM-45MC 
SHM-45MM 
SHM-45MM-QL 


0 to +70 °C 
-55 to +125 °C 
-55 to +125 °C 


For availability fo MIL-STD-883B versions, 
contact DATEL. 


» (BYVAL 
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FEATURES 


+ 200 Nanoseconds maximum acquisition time 

* 0.01% Accuracy 

+ 100 Nanoseconds maximum sample-hold settling 
time 

+ 74 dB Feedthrough attenuation 

- +50 Picoseconds aperture uncertainty 


GENERAL DESCRIPTION 


DATEL’s SHM-4860 is a high-speed, highly accurate sam- 
ple-hold designed for precision, high-speed analog signal 
processing applications. Manufactured using modern, high- 
quality hybrid technology, the SHM-4860 features excellent 
dynamic specifications including a maximum acquisition 
time of only 200 nanoseconds for a 10V step to 0.01%. 
Sample-to-hold settling time, to 0.01% accuracy, is 100 nan- 
oseconds maximum with an aperture uncertainty of +50 
picoseconds. 


The SHM-4860 is a complete sample-hold circuit, con- 
taining a precision MOS hold capacitor and a MOSFET 
switching configuration which results in faster switching and 
better feedthrough attenuation. Additionally, an FET input 
amplifier design allows faster acquisition and settling times 
while maintaining a considerably lower droop rate. 


om 


SYSTEM 
GROUND 


For Immediate Assistance, Dial 1-800-233-2765 


: Be SUPPLY BYPASS 


CAPACITORS 


SHM-4860 
High-Speed, 0.01% 


Hybrid Sample-Hold 


MECHANICAL DIMENSIONS 
INCHES (MM) 


| 0.800 MAX 
(20,3) | 
| [ } 0.190 (4,8) MAX. 
0.150 MIN |! 1 i 
88) i, j 
0.010 x 0.018 
KOVAR 


11 SPACES 
AT 0.100 
EA (2,5) 


1.310 
(33,3) 
MAX 


DOT ON TOP 
REFERENCES 
PIN1 


0.100 


C) 
0.600 — 0.100 
(15,2) (2,5) 


NOTE: PINS HAVE 0.025 INCH STANDOFF FROM CASE, +0.01~ 


INPUT/OUTPUT CONNECTIONS 


PIN FUNCTION PIN FUNCTION 
OUTPUT 13 | INPUT 
N/C 14 |N/C 


— 

NIC 16 [NIC 

| 5 IN/IC 17 [NIC 
18 
19 


| 6 [NIC NIC 


N/C 


N/C 
N/C 20 |N/C 


8 | 
ae 
| 10 [GROUND —15V SUPPLY 


1 
2 
HOLD COMMAND] 23 [GROUND 
12 


GROUND 


HOLD COMMAND} 24 | + 15V SUPPLY 


SHM-4860 


FUNCTIONAL SPECIFICATIONS 


Typcal at 25 °C, +15V, and +5V supplies unless otherwise noted. 


ing if Me of A 


Input/Output Voltage Range 
Input Impedance 


ABSOLUTE MAXIMUM RATINGS 

+ 15V Supply Voltage (Pins 24, 22)..... +18V 

+5V Supply Voltage (Pin 9)..... -—0.5V to +7V 
Analog Input (Pin 13)’ .. : +18V 
Digital Input (Pins 11, 12) —0.5V to +5.5V 
Output Current? ....... 


Output Current? 
Output Impedance 
Maximum Capacitive Load 


DIGITAL INPUT 


Input Logic Level 
Logic 1 
Logic 0 

Loading 

Logic 1 

Logic 0 

TRANSFER CHARACTERISTICS 


Gain 

Gain Accuracy 

Gain Linearity Error? 

Sample-Mode Offset Voltage 

Sample-to-Hold Offset Error 
(Pedestal)4 

Gain Tempco (Drift) 

Sample-Mode Offset Drift®, 
FSR/ °C 

Sample-to-Hold Offset 
(Pedestal) Drift? 


DYNAMIC CHARACTERISTICS 


Acquisition Time 
10V to +0.01% FS 
10 V to +0.1% FS 
10V to+1% FS 
1V to 41% FS 
Sample-to-Hold, Settling Time 
10V to +0.01% FS 
10V to +0.1% FS 
Sample-to-Hold Transient 
Aperture Delay Time 
Aperture Uncertainty (Jitter) 
Output Slew Rate 
Small Signal Bandwidth (-3 dB) 
Droop: +25 °C 
+70 °C 
+125 C 
Feedthrough 


Voltage Range: +15V 
+5V 
Power Supply Rejection Ratio 
Quiescent Current Drain 
+15V 
-15V 
+5V 
Power Consumption 


PHYSICAL/ENVIRONMENTAL 


Operating Temperature Ranges 
SHM-4860 MC Oto +70°C 
SHM-4860 MM/MM-QL -55 to +125 °C 
Storage Temperature Range -65 to +150 


Package Type 24 Pin Ceramic 
Pins Kovar (0.010 x 0.018) 


Footnotes 


1. Input signal should not exceed the supply voltage. 

2. The SHM-4860's output is current limited at approximately +65 mA. The device 
can withstand a sustained short to ground. However, shorts from the output to ei- 
ther supply will cause permanent damage. For normal operation the load current 
should not exceed +40 mA. 

3. Fulll Scale (FS) = 10V. Full Scale Range (FSR) = 20V. 

4. Sample-to-Hoid offset error (Pedestal) is constant regardless of input/output level. 
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TECHNICAL NOTES 


1. All ground pins (10, 15, 21, 23) should 


be tied together and connected to sys- 
tem analog ground as close to the 
package as possible. It is recom- 
mended to use a ground plane under 
the device and solder all four ground 
pins directly to it. Care must be taken to 
insure that no ground potentials can ex- 
ist between Pin 10 and the other 
ground pins. 


. Although the power supply pins (9, 22, 


24) are internally bypassed to ground 
with 0.01 »F ceramic capacitors, addi- 
tional external 0.1 uF to 1 wF tantalum 
bypass capacitors may be required in 
critical applications. 


. A logic ‘‘0’’ on the HOLD COMMAND 


INPUT, (Pin 11) (or a logic “1” on the 
HOLD COMMAND INPUT, Pin 12) will 
put the device in the sample mode. In 
this mode, the device acts as an inver- 
ting unity gain amplifier and its output 
will track its input. A logic ‘*1’’ on Pin 11 
(logic “‘0’’ on Pin 12) will put the device 
in the HOLD mode, and the output will 
be held constant at the last input level 
present when the hold command was 
given. 

If the HOLD COMMAND INPUT (Pin 
11) is used to control the device, Pin 12 
must be tied to digital ground. If HOLD 
COMMAND INPUT (Pin 12) is used to 
control the device, Pin 11 must be tied 
to +5V. 


. The maximum capacitive load to avoid 


oscillation is typically 250 pF. Recom- 
mended resistive load is 5000, 
although values as low as 2500 may be 
used. Acquisition and sample-to-hold 
settling times are relatively unaffected 
by resistive loads down to 2500 and 
capacitive loads up to 50 pF. However, 
higher capacitances will affect both ac- 
quisition and settling time. 


ORDERING INFORMATION 


OPERATING 
MODEL NO. TEMP. RANGE 


SHM-4860MC 0 to +70 °C 
SHM-4860MM -55 to +125 °C 
SHM-4860MM-QL = -55 to +125 °C 


For availability of MIL-STD-883B versions, 
contact DATEL. 


BUY DEES 
FEATURES 


* 0.02% Accuracy 

* 2.0 Microseconds acquisition time 

* 2.Nanoseconds aperture uncertainty 
+ 5 MHz Bandwidth, small signal 

+ 25 mA Output current 

+ Gain-programmable from +1 to +10 


GENERAL DESCRIPTION 


DATEL’s SHM-6 is a high-speed, high accuracy sample- 
hold circuit manufactured with thin-film hybrid technology. 
This design offers the speed and performance of modular 
sample-holds with the compactness and integrity of 
advanced hybrid techniques. The unit's excellent high- 
speed characteristics include a guaranteed acquisition time 
of 700 nanoseconds to 0.1% accuracy and 2.0 micro- 
seconds to 0.02% for a 10 volt change. 


The SHM-6 is a complete sample-hold containing a pre- 
cision MOS holding capacitor. The input amplifier is an open 
loop transductance amplifier which can be externally con- 
nected for closed loop gains from +1 to +10. In addition to 
its speed, accuracy and selectable gain, the SHM-6 has an 
output capability of 25 mA. These features allow this unit to 
offer an unusual degree of adaptability. 


SWITCH 
AMPLIFIER CONTROL 


AMPLIFIER 


\° 8 
Liana ANALOG COMMON 
OFFSET ADJUST 


Non-inverting Sample/Hold Configuration, Gain = +1 


R3 


R3 pw 
a 11, SOE ti oF} " 
Non-Inverting ce Inverting val 


Configuration, Gain = 1 + R2/R1 Configuration, Gain = —-R2/R1 


For Immediate Assistance, Dial 1-800-233-2765 


SHM-6 
0.02%, 2.0 Microseconds 


Micrommactamne marnpe~aold 


FS ts ee OC REE 


MECHANICAL DIMENSIONS 
INCHES (MM) 


eat 101 
pose! os cata a 
0. shou 9) MAX 


= 
0,150 MIN (3,8) 
Ue 


0.010 x 0.160 (4. » KOVAR 


0,900 __j.__ 0.100 
(22,8) (2.5) 


NOTE: PINS HAVE 0.025 INCH STANDOFF FROM CASE, +0.01" 


INPUT/OUTPUT 
CONNECTIONS 


S/H STEP ADJUST. 
‘S/H STEP ADJUST. 
NC 
NC 
NC 
DIGITAL CONTROL 


woorvonsaeon =|2 


ABSOLUTE MAXIMUM RATINGS 


Positive Supply 
Negative Supply 

Logic Supply 

Digital Input Voltage 
Analog Input Voltage 
Differential Input Voltage 


FUNCTIONAL SPECIFICATIONS 
Typical at 25°C, +15V and +5V supplies unless otherwise noted. 


INPUT AMPLIFIER SPECIFICATIONS 


Offset Voltage....... . +2mvV 
Offset Voltage Tempco - +100 pV/°C 
Offset Current....... - 1 nA maximum 


Offset Current vs. Tem 
Bias Current .... 
Input Resistance 


. Doubles every 10°C 
- 10 nA maximum 
- 10°29 


Common Mode Voltag - +10V minimum 
Common Mode Rejection Ratio 74 dB minimum 
Open Loop Gain .......... 108V/V 


Gain Bandwidth Product . 


Power Supply Rejection Ratio * 0.004%/% Supply 


DIGITAL INPUT CHARACTERISTICS 


Digital Control Logic............... 
Input Logic Level, Sample Mode ..... OV to +0.8V at -3.2 mA 
Input Logic Level, Hold Mode ....... +2.0V to +5.0V at +80yA 


ANALOG OUTPUT CHARACTERISTICS 


Output Voltage Range ............. +10V minimum 
OutpuliGubrentt ::...2:6.2:5 es os ec +25 mA maximum 
Output Resistance .........,......... 0.1 2 maximum 


SAMPLE/HOLD CHARACTERISTICS (Noninverting unity gain) 


Acquisition Time, 


10V Stento@. 196 25. Cec. es 700 nsec. maximum 
Acquisition Time, 
10V Step to 0.02% ............4. 1.5 usec. typical 
2 usec. maximum 
Aperture Delay Time. .............. 20 nsec. 
Aperture Uncertainty Time. ......... 2 nsec. 
Sample to Hold Error ...... . Adjustable to Zero 


. 10 pV/usec. maximum 


Hold Mode a Droop 
- 0.02% maximum 


Hold Mode Feedthrough 
Offset .. 


: 0.01% maximum 
- 0.02% maximum 


Nonlinearity, Vout 
Full Power Bandwidth 
Vout = +10V. ... 500 KHz 
Slew Rate... .......000. antes abaeen 40 Viusec. 


POWER REQUIREMENTS 
Positive Supply 

Negative Supply 

Logic Supply 


PHYSICAL/ENVIRONMENTAL 


Opera Temperature Ranges 


SHMAGIG « o:. <0 aie b nc ude sche auce 0°C to +70°C 
SHM-GMMrccowrne 65... ths ale» atone -—55°C to + 100°C 
Storage Temperature Range ........ -—65°C to + 150°C 
Package Type saiiiis.) 2 teenie wens 32 Pin Ceramic 
PINS . 20... ee eee ee eee ee eee Kovar (0.010 x 0.018) 


otbinits ©ia <(6 la cia Sta le ako ara 0.5 Ounce (14 grams) 


TECHNICAL NOTES 


ie 


It is essential that the +15V, -15V, and +5V supplies, pins 
28, 31, and 24 respectively, each be bypassed to ground 
with a 0.1 uF ceramic capacitor connected as close to the 
pins as possible. 


. Digital Common, pin 26, and Analog Common, pin 10, are 


not connected together internally, therefore they must be 
connected externally as directly as possible. 


. An external holding capacitor can be added to decrease 


hold mode voltage droop but with consequently long acqui- 
sition time. 


. Inthe inverting unity gain operating mode, the feedback 


and input resistors should be carefully matched or trimmed 
to yield the desired gain of one. In general, the operating 
parameters are the same as the noninverting unity gain 
configuration, except that the sampling bandwidth is re- 
duced by a factor of two. For applications of the SHM-6 
with gain greater than one, sampling bandwidth is inverse- 
ly proportional to gain. 


. Capacitive loads on the output should be limited to 100 pF 


to maximize acquisition time. The SHM-6 has a +25 mA 
current drive capability. 


. The adjustment procedures for the SHM-6 are as follows. 


Ground the input pin and connect the output to a D.V.M.; 
operate the offset adjustment potentiometer to yield an 
output of zero as read on the D.V.M. The sample-hold 
step adjustment is performed with the input pin grounded 
and the output connected to an oscilloscope set to 1 mV/ 
cm sensitivity. The digital input pin is driven with a com- 
patible square wave at approximately 250 KHz and the 
sample-hold step adjustment potentiometer is operated to 
produce a flat-line output on the oscilloscope. 


. Trim pots should be 100 ppm/ °C cermet type. Gain Re- 


sistors should be 100 ppm/ °C, or better, metal film type. 


ORDERING INFORMATION 


OPERATING 


MODEL TEMP. RANGE SEAL 


SHM-6MC 
SHM-6MM 


0 to +70 °C 
-55 to +100 °C 


Hermetic 
Hermetic 
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FEATURES 


+ 40 Nanoseconds acquisition time 

+ Dual outputs 

» 10 Picoseconds aperture uncertainty 
* 40 MHz Bandwidth 

+ 30 mA Output current 


GENERAL DESCRIPTION 


DATEL’s SHM-7 is an ultra-fast sample and hold designed 
for high-speed analog signal processing applications. The 
SHM-7 acquires a 2V dc input change to 0.1% in only 40 
nanoseconds and aperture uncertainty time is less than 10 
picoseconds. Sample-mode bandwidth is 40 MHz. 


The SHM-7 is a complete sample-hold, containing an input 
buffer amplifier, a precision 53 pF MOS holding capacitor, 
and two output buffer amplifiers. The sampling switch is 
controlled by a series 10,000 complementary ECL input. An 
ECL differential line driver can be conveniently used for the 
sample control inputs. 


rae 


* Fer meee 


ACCURACY 


I 
NOTE: 10 VOLTS 1S A on 10 
SV TO +5V de STEP. 


MA——N6) OUTPUT 2 


For Immediate Assistance, Dial 1-800-233-2765 


TEMPERATURE (°C) 


MECHANICAL DIMENSIONS 
INCHES (MM) 


0 800 MAX 
(20.3) 


ae 0.190 (4,8) MAX. 
0 1SOMIN | 
138) | | t 


0010x 0018 
KOVAR 


BOTTOM 
VIEW 


DOT ON TOP. 
REFERENCES 
PIN} 


0 600 0.100 
(15.2) (2.5) 


NOTE: PINS HAVE 0.025 INCH STANDOFF FROM CASE. + 0.01” 


INPUT/OUTPUT 
CONNECTIONS 


FUNCTION 


ANALOG INPUT 


NC. 
NC. 


SHM-7 


FUNCTIONAL SPECIFICATIONS 
Typical at 25°C, +15V de Supplies Unless Otherwise Noted. ABSOLUTE MAXIMUM RATINGS 
Positive Supply 

Negative Supply 

Digital Input Voltage 

Analog Input Voltage 


INPUTS 


Input Voltage Range’, minimum .... +2. 
maximum .... +5V dc 
Input Bias Current ................. 5 
Input Impedance, minimum ........ 10 kQ TECHNICAL NOTES 
Maximum Source Impedance? . - 509 
Sample Control Inputs? ............ Differential ECL 10,000 


1. The use of good high frequency circuit board layout tech- 
niques is required for rated performance. The power com- 
mon, analog common, and input common pins are not 
connected internally and therefore must be connected ex- 
ternally as directly as possible thorugh a low inductance, 
low resistance path. The extensive use of a ground plane 
for all common connections is highly recommended. 


Positive Pulse on Pin 3 and 
Negative Pulse on Pin 1 gives 
Hold Mode. 


OUTPUTS 


Output Voltage Range’, minimum... +2.5V dc 
maximum .. +5V dc 
Output Cute... 6. si jataecins eee +30 mA 


Outputimpedance* ...-........... 730 2. Although they are internally bypassed with 0.033 pF ca- 


pacitors the supply pins should be externally bypassed 


PERFORMANCE with 0.1 uF ceramic chip capacitors mounted as close to 
the supply pins as possible. 
Linearity +2.5V input volt. range ... 0.1% : & 
+5V input volt. range ..... 0.2% 3. The SHM-7 inputs and outputs are sensitive to unusual 
Gain ........... Fett e eens ees +0.995 loading or long lines. The analog input must be non- 
— Mi rh yoann nipieniey +33 ppm/°C reactive so that leads should be short and purely resistive. 
ppb ‘(sce eee, 40 mV Also, the complementary ECL driver should be as close as 
Sample-Mode Offset Voltage, possible to pins 1 and 3 to minimize lead lengths to these 
Cd | oe ep Ra rN eee +20 mV pins. 
San ee pitt Mt cher gg ar ped a " 
ample-Mode Offset Voltage Drift ... +250 uV/° 4. The maximum, differential, digital input voltage is +5V 
Hold Mode Feedthrough, maximum .. -— 66 dB ‘ Amat Z B “ 3 ar hone 
Hold Mode Droop . . oh ee 100 yV/microseconds phair if pin 3 is at a potential of -5V, pin 1 may not 


DYNAMIC CHARACTERISTICS 


+15V 


Acquisition Time, 2Vto0.1%...... 40 nanoseconds 
SV TONS: 6 cate es 25 nanoseconds 
4V to 0.1% 50 nanoseconds TYPICAL CONNECTION 


4V to 1% . . 35 nanoseconds 
10V to 0.1% . 60 nanoseconds 
10V to 1% .. - 45 nanoseconds 
Aperture Delay Time .............. 3 nanoseconds 
Aperture Uncertainty Time, 
PMAXUTIBND § «sie. apply, © vragen sve-cs exe 10 picoseconds 
Hold Mode Settling Time ........... 20 nanoseconds 
Sample-Mode Bandwidth; -3dB..... 40 MHz 
Sampling RateS;.................. 17 MHz 
POWER REQUIREMENTS © OUTPUT 
Positive Supply, Pin19 ............ +15V de +0.5V de at 60 mA 
Negative Supply, Pind ............ -15V de +0.5V de at 60 mA 


PHYSICAL/ENVIRONMENTAL 


Operating * percsainndel Ranges 


SHM-TIG. a oiciocis hese coins bc odie 0°C to +70°C 
Storage Temperature Range........ -—65°C to + 150°C 
Package TYPO ....:-<::: Sorepeeeeein ane 24 Pin, hermetically sealed, 
ceramic. ECL 10,000 
Pins. . . saec.ciicemanain tee eee 0.010 x 0.018 Inch Kovar cave 
FOOTNOTES: 


1. The SHM-7MC has a maximum input/output voltage range of +5V. 

2. Should be purely resistive. See technical note 3. 

3. Input logic voltage levels are V,, ‘0"’ = -1.5V to-1.4V, and V,, 1°" = -0.7Vto 
-1.05V. 

4. Specified for each output, both outputs may be tied together for decreased out- 
put impedance and increased output current 

5. For a +2V input. 

6. 10V is a step from —5V to +5V de. 


ORDERING INFORMATION 
OPERATING 


MODEL NO. TEMP. RANGE 


SHM-7MC 0 to +70 °C 
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SHM-91 
DB) DVAWNEL Precision Dual 


Sample-and-Hold 


FEATURES 


+ Contains two precision sample-hold amplifiers 

Designed for use with 12- or 14-bit A/D converters 

+ Fast acquisition time (2 uSec to + 0.002%) 

No external components required 

+ Wide temperature range (-55 to +125°C available) 

24-pin dual in-line package 

+ Multiplexed inputs and outputs for application MEGHANIGAL Pi wa 
versatility 


fo A eo 


| 0.190 (4,9) MAX 
GENERAL DESCRIPTION O1s0MIN t 


0010x 0018 
DATEL’s SHM-91 is a high performance/high resolution eee 
dual sample-hold amplifier. This hybrid device is designed 
for multi-channel analog signal processing applications with 
12- to 14-bit accuracy requirements. Typical applications for 11 SPACES 
this device would demand high speed and high resolution. BOTTOM EA (2.5) 
The SHM-91 offers both of these features at a low cost. pew 


1.310 MAX 
33.3 
The SHM-91 consists of two separate sample-hold amplifi- 
ers, each independently controlled to allow flexibility when DOT ON TOP sami 
implementing a system design. Each half consists of a two- ae 0 
channel input multiplexer and a sample-hold amplifier. The 0 600 + - 0.100 


. P . 5.2 (2.5) 
output of each sample-hold is available directly or through a ia@reauwes FR | a. ee 
multipelxed output. 


+15 V de 


INPUT/OUTPUT 
CONNECTIONS 


[pn | signa 


A OUT 
GROUND 
1A 
2A 
+15V de 
-15V de 
AEN 
A ADDR 
MUX OUT A SAMPLE 
NO CONNECTION 
MUX OUT 
GROUND 


OnNOnhWN = 


ORDERING INFORMATION 


GROUND 


ein MODEL ‘TEMP. RANGE 
oe SHM-91MC 0 to +70 °C 


MUX OUT > 
GROUND SHM-91MM -55 to +125 °C 
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ABSOLUTE MAXIMUM RATINGS 


—0.5V de to +18V de 
+0.5V dc to —18V dc 


Positive Supply (Pins 5, 17) 


Negative Supply (Pins 6, 18) 
Digital Input Voltages 
Address, Sample (Pins 8, 9, 
20, 21) —0.5V de to +7V de 
Mux. Enable (Pins 7, 19) —18V dc to +18V de 
Analog Input Voltage +15V de 


FUNCTIONAL SPECIFICATIONS 


The following specifications apply over the full operating 
temperature range and power supply range unless otherwise 
specified. For test aspects, contact the factory. 


[DESCRIPTION | MIN. [TYPICAL] WAX. | UNITS | 


ANALOG INPUTS 


Input Voltage Range 
Input Impedance 
Input Capacitance’ 
Input Bias Current 


LOGIC INPUTS (TTL/CMOS 


Logic 1 voltage 
Logic 0 voltage 
Logic 1 current 
Logic 0 current 


ANALOG OUTPUTS 

Direct Output (pins 1, 13) 
Output Voltage Range .. . 
Output Current 
Output Impedance 

Mux. Output (pins 11, 23) 
Output Voltage Range .. . 
Output Current 
Output Impedance 
OFF Output Leakage .... 
OFF Output Capacitance . 
Output Switch Delay 


PERFORMANCE 


Gain (1) 
Gain Error (1) 
Gain Tempco 
Linearity Error (1) 
Linearity Tempco. 
Initial Offset Voltage (2) .. . 
Offset Tempco., Hold Mode 
Crosstalk, channel-to- 
channel 
Offset Tempco. Tracking 
(A vs. B) 
Gain Tracking (A vs. B) ... . 
Gain Tracking Tempco. 


PHYSICAL/ENVIRONMENTAL 


Thermal Resistance 
Junction-to-Case 0.015 - °C/mW 
Case-to-Ambient 0.035 = °C/mW 
Operating Temp. Range 
SHM-91MGC 0 to +70 °C (ambient) 
SHM-91MM -55 to +125 °C (ambient) 
Storage Temperature Range -55 to +125 °C 
Package Type 24-pin hermetically sealed 
ceramic DIP 


Prnswrenme [wn [We | wax [UNS 


Aperture Delay Time 
Aperture Uncertainty (Jitter) 
Offset Step (2) 

Settling Time to +2 mV 
HOLD MODE DYNAMICS 


Droop Rate: +25 °C 
+85 °C 
+125 °C 
Feedthrough Rejection 


HOLD-TO-TRACK DYNAMICS 


Acquisition Time 
10V Step to +0.2 mV uS 
10V Step to +1 mV us 


POWER SUPPLY REQUIREMENTS 

Supply Voltage Range +V 

Power Supply Rej. Ratio 

Current Drains: +15V de 

-15V 

Power Dissipation 

TRACK MODE DYNAMICS 

Frequency Response 
Small Signal (-3dB)..... 

Slew Rate......2...5.... 


1. Specified at +25 °C. 
2. Tested at+25 °C with input source impedance of 50 ohms. 


TECHNICAL NOTES 


1. All ground pins (2, 12, 14, 24) should be tied together and 
connected to system analog ground as close to the pack- 
age as possible. It is recommended to use a ground plane 
under the device and solder all four ground pins directly to 
it. The, power supply pins (5, 6, 17, 18) should be bypassed 
to analog ground with .01 »F ceramic capacitors located as 
close to the pins as possible. In certain critical applications, 
additional bypass precautions using 0.1 or 1.0 uF tantalum 
capacitors are suggested. 

2. Alogic “1” on the sample pins (9, 21) will put this device in 
the sample mode. In this mode, the device acts as an unity 
gain amplifier and its output will track its input. A logic “0” 
on the sample pins (9, 21) will put the device in the hold 
mode, and the output will be held constant at the last input 
level present before the hold command was given. 


3. Care should be taken when using the multiplexer output pins 
(11, 23) that the A EN (pin 7) and the B EN (pin 19) are not 
active (logic 0) at the same time. This condition could pos- 
sibly damage the device. 


4. The output of the SHM-91 should drive a high impedance 
receiver to minimize voltage divider losses. The receiver 
input impedance should be 100K ohms or greater when us- 
ing the direct outputs from the amplifiers (pins 1 and 13). The 
receiver input impedance should be 2.5 Mohms or greater 
when using the multiplexer outputs (pins 11 and 23). 


5. The SHM-91 should not be left in the hold mode for long peri- 
ods of time. It should be left in the sample mode when long 
or indeterminate periods of time are involved. If left in the 
hold mode for several seconds, the output will continue to 
“droop” toward the power supply voltage. Eventually the out- 
put amplifier will saturate. The unit will require longer than 
the specified acquistion time to acquire a signal when the 
output amplifiers are saturated. 

6. ALogic “1” on the A or B ADDR (Address) pins (8 and 20) 
will select channel 1A or 1B on the respective input mux. 
A Logic “0” will select 2A or 2B. 
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SHM-945 
High-Speed Hybrid 
Precision Sample-hold 


FEATURES 


+ 500 nSec Maximum acquisition time to 0.00076% 

¢ Differential input 

* 0.0004% Linearity 

* 16-Bit Performance over military temperature range 
* Small 24-DDIP package 

* Operates at different gain settings 


MECHANICAL DIMENSIONS 

GENERAL DESCRIPTION INCHES (mm) 

0.800 MAX 
DATEL’s SHM-945 is a precision, high-speed sample-and- (20,3) 
hold featuring a maximum acquisition time of 500 nano- ea ’ 0.190 MAX 
seconds to 0.00076% accuracy. Differential inputs are pro- 4 (aor y 0.150 MIN 
vided to reject common-mode signals found in applications — oe : (3,8) z 
requiring 16-bit accuracy. A range pin allows gain selec- ni 4 = = 
tions of -0.5, -1, and -2. 0.010 x 0.018 4 

KOVAR Pins. 


The SHM-945 contains an internal hold capacitor with inter- 
nal compensation networks for pedestal error, feedthrough 
and dielectric absorption. 


1 1.310 MAX. 
TECHNICAL NOTES SPACES (33,3) 
1. Bypass the +15V and +5V supplies with a 1 uF, 25V tantalum electrolytic At 0.100 
capacitor in parallel with a 0.01 ceramic capacitor, mounted as close to the pin (2,5) 
as possible. 
2. Tie all ground pins together at a single ground point beneath the device — 
and use a short, low impedance run to the ground of the analog power | 0.600 | 
supplies. The ground point should be a solid ground plane under the —<—.. "| NOTE: Pins have 0.025 Inch +0.01 


15,2 
sample/hold and data converter. ( ) stand-off from case. 
3. Differential amplifier - high-resolution applications frequently require the 
ability to sense ground at a distant signal source. To avoid errors due to 
different ground potential, use the SHM-945's analog input low (pin 10) to 
sense the ground at the signal source. In noisy applications, using shielded 
twisted pair wire, with one end of the shield tied to ground at the sample/hold, 
is recommended. Analog Input Low and Range Return (when used) must be 
< 100 mV maximum with respect to Analog Ground. 


few | mneTON | 


ANALOG OUTPUT 
NO CONNECTION 
NO CONNECTION 
NO CONNECTION 
NO CONNECTION 
NO CONNECTION 
POWER GROUND 
DIGITAL GROUND 
+5V 

ANALOG INPUT LOW 
SAMPLE/HOLD 
SAMPLE/HOLD 
ANALOG INPUT HIGH 
RANGE 

RANGE RETURN 

NO CONNECTION 
NO CONNECTION 
NO CONNECTION 
NO CONNECTION 
NO CONNECTION 
ANALOG GROUND 
-15V SUPPLY 
POWER GROUND 
+15V SUPPLY 


RANGE 14 


ODNODNAWNH + 


ANALOG j, | 
INPUT HIGH 


ANALOG 
OUTPUT 


RANGE 5 KK 
RETURN | 


ee 


ANALOG 
GROUND 


BISLOS ia Ne 
INPUT LOW 


21 


S/H 12 SWITCH 
S/Metd}- —-+—==+ |, DRIVER 


2-6, 16-20 7,23 24 22 9 8 
NO CONNECTION POWER +15V -15V+5V_—OsCODIGITAL 
GND GROUND 


For Immediate Assistance, Dial 1-800-233-2765 4-21 


PARAMETERS 


+15V Supply (pin 24) 
-15V Supply (pin 22) 
+5V Supply (pin 9) 


Digital Inputs (pins 11,12) 


Analog Inputs (pin 13) 


Lead Temperature (10 sec.) 


Short circuit to ground 


LIMITS 


-0.5 to +18 
+0.5 to -18 
-0.5 to +7 
-0.5 to +7 
-VS to +VS 
300 max. 
50 


FUNCTIONAL SPECIFICATIONS 


Apply over the operating temperature range and bla operating 
=-1. 


power supply range unless otherwise specified. Gai 


Voltage Ranges 


Common Mode Voltage Range 


Common Mode Reject. Ratio 
Digital Input 

Logic 1 Levels 

Logic 0 Levels 

Logic 1 Loading 

Logic 0 Loading 


OUTPUTS 


Voltage Ranges 
Output Current 

Stable Capacitive Load 
Output Impedance 


PERFORMANCE 


Nonlinearity: DC +10V 
+25 °C 
-55 to +125 °C 

Sample Mode Offset Error 
+25 C 
0to +70 °C 
-55 to +125 °C 


Sample Mode Offset Tempco 


S/H Offset (Pedestal) Error 

+25 C 

Oto +70 °C 

-55 to +125 °C 
Pedestal Tempco 
Pedestal Nonlinearity 
Gain 
Gain Error 

25 °C 

0 to +70 °C 

-55 to +125 °C 
Gain Tempco 


Harmonic Distortion (below FS) © 
Acq. Time, +0.003 %FS 10V Step 


+25 °C 
0 to +70 °C 
-55 to +125 °C 


Acq. Time, +0.003 %FS 20V Step 


+25 °C 
0 to +70°C 
-55 to +125 °C 


Acq. Time, +0.00076 %FS 10V 


+25 °C 
0 to +70 °C 
-55 to +125 °C 


Acq. Time, +0.00076 %FS 20V Step 


+25 C 
0 to +70 °C 
-55 to +125 °C 


+10 
30 


6 


0.05 


50 
0.25 


= 


Aperture Delay, +25 °C 
-55 to +125 °C 
Aperture Uncertainty, +25 °C 
-55 to +125 °C 
Slew Rate 
Full Power BW (+FS) 
Small Signal BW (-3 dB) 
Hold Mode Settling, +0.003 %FS 
+25 C 
Oto +70 °C 
-55 to +125 °C 
Hold Mode Settling, +0.00076 %FS 
+25 °C 
0to+70°C 
-55 to +125 °C 
Feedthrough Rejection 10V Step 
Droop Rate, +25 °C 
Oto +70 °C 
-55 to +125 °C 
Output Noise, Hold Mode 


Range, +15V 
-15V 
+5V 
Current, +15V 


+5V 
Power Dissipation 
Power Supply Rejection 


ENVIRONMENTAL 
Operating Temp. Range 
-MC 


0 +70 | © 
-MM -55 +125 | C 
Storage Temp. Range 65 +150 | 
wean 
Weight 0.28 Oz. (8 grams) max. 


® (DC to 1 MHz, 10V pk-pk) . 


4. For a gain of -0.5, connect pin 14 (RANGE) to pin 1 (ANALOG 
OUTPUT) and tie pin 15 (RANGE RETURN) to ground. 


5. For a gain of -2, connect pin 14 to pin 13 (ANALOG INPUT) and 
tie pin 15 to ground. 


6. When using Sample/Hold 
Ground. If using the Sample/Hold 


in 11) connect pin 12 to Digital 
polarity (pin 12) tie pin 11 to +5V. 


7. The offset, pedestal, and gain errors of the SHM-945 are laser 
trimmed at DATEL and no external compensation capabilities have 
been provided. This prevents introducing noise through the offset 
adjust terminals of the S/H amplifier and guarantees excellent gain 
linearity, offset drift, and pedestal performance. 


ORDERING INFORMATION 


MODEL NUMBER ~_ TEMP. RANGE SEAL 
SHM-945 MC 


SHM-945 MM 


0 to +70 °C 
-55 to +125 °C 


Hermetic 
Hermetic 


For availibility of MIL-STD-883 devices, contact DATEL. 
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SHM-HU 
fy) DVWNEL Ultra-Fast, 0.1% 


Micro-Electronic Sample-hold 


PRB 


FEATURES 


» 25 Nanoseconds acquisition time 

+ 50 MHz Bandwidth 

* 10 Picoseconds aperture uncertainty 
¢ Up to 8-bit accuracy 

+ +2.5V Input range 


GENERAL DESCRIPTION 


DATEL’s SHM-HU is an ultra high-speed sample-hold capa- 
ble of video speed signal processing. The SHM-HU 
acquires a full-scale 5V input change in just 25 nano- 


seconds and features a 10 picoseconds aperture uncer- MECHANICAL DIMENSIONS 
tainty time. Bandwidth is 50 MHz and the slew rate is 200 INCHES (MM) 
V/microseconds. 

=? | 
Through the use of thin-film hybrid construction, this ultra | 0.190 (4.9) 
high-speed circuit is contained in a miniature 24-pin ceramic Te ie 2 t 
package. A 53 picofarad MOS hold capacitor is incor- 3B) ie 
porated inside the package and provision is made for exter- nou 


nally added capacitance when necessary. The sample-hold 
requires four external resistors and an LH0033 fast buffer 
amplifier for completion. The circuit is zeroed by adjustment 


12 130 a 


11 SPACES | 


' 
‘ ' 
' ' 
of the LHO033 amplifier. és ial eeencta 
1 BOTTOM 4 EA (2.5) 
‘ 5% . 1 VIEW 4 1.310 MAX 
Other features of this unit include a +2.5V input/output volt- 5 i 33.3 
age range and a fixed gain of 0.0955. The sampling switch ' ' 
is controlled by a complementary series 10,000 ECL input. : 4 
An ECL differential line driver can be conveniently used for DOOM TOE ae 248 0 100 
the sample control inputs. PIN 1 ape 3 oF 
(15,2) + (2,5) 
Power requirements are +15V dc at 60 mA and +5V dc at NOTE: PINS HAVE 0.025 INCH STANDOFF FROM CASE, +0.01" 
70 mA. There are three basic models covering two oper- 
ating temperature ranges, 0 to +70°C, and -55 to +100°C. 
INPUT/OUTPUT 
ae ee? digg CONNECTIONS 


SAMPLE CONTROL 
SAMPLE CONTROL 
-BIAS 1 

-BIAS 2 
Ce) ee -5V POWER 
GROUND 
+5V POWER 
GROUND 
GROUND 
GROUND 
OUTPUT 
+5V POWER 
+BIAS 2 
INPUT 
+BIAS 1 


NOTE: ALL OTHER PINS ARE 
NO CONNECTION 


GROUND 


For Immediate Assistance, Dial 1-800-233-2765 4-23 


ABSOLUTE MAXIMUM RATINGS 


Power Supplies, Pins 9-19 + 

Analog Input Voltage, Pin22 .... +5V 

Sample Inputs, Pins 1&3. . + 5V Differential 
Current, Pins 6, 7, 20, 23, 


FUNCTIONAL SPECIFICATIONS 


Typical at 25°C, +15V and +5V supplies with external LHO033 
Buffer Amplifier unless otherwise noted. 


INPUTS 


Input Voltage Range, Min. ...... +2.5V 
Input Bias Current : 
Maximum Source Impedance 

Input Impedance 
Sample Control Inputs* 


Differential ECL 10,000 Positive 
Pulse on Pin 1 and Negative 
Pulse on Pin 3 gives Sample 
Mode 


OUTPUT! 


Output Voltage Range, Min. 
Output Current 
Output Impedance 


+100 mV max. 
+100 pV/°C max. 
+100 mV max. 


Sample Mode 
Output Offset Voltage Drift 
Sample to Hold Offset Error 
Hold Mode Droop 
Hold Mode Feedthrough 


DYNAMIC RESPONSE 


Acquisition Time, 
5V Step to 0.2% 
Bandwidth, -—3 dB, 
Sample Mode 
Slew Rate 
Aperture Delay Time 
Aperture Uncertainty Time 


+15V de +0.75V at 60 mA 
+5V de +0.25V at 70 mA 


Oto +70°C 

-55 to + 100°C 
Storage Temperature Range .... —65 to + 150°C 
Package Type 24 Pin Ceramic 
Pi 0.010 x 0.018 inch Kovar 
0.2 ounces (6 grams) 


FOOTNOTES: 


1. Output is from LH0033 amplifier and is not short circuit proof. 
2. Output offset voltage adjustable to zero by LH0033 offset adjustment. 


3. +12V supplies can be used if the 360 ohm resistors at the Bias 1 pins are 
changed to 240 ohms and the 240 ohm resistors at the Bias 2 pins are changed 


to 160 ohms. 


> 


sampling mode. 


. The SHM-HU can be driven by TTL logic input by biasing SAMPLE CONTROL 
input to + 1.2V and driving the SAMPLE CONTROL with a positive pulse for 


TECHNICAL NOTES 


ils 


It is recommended that the + 5V supplies of the SHM-HU be 
bypassed with 0.1 »F ceramic capacitors as close as possible 
to pins 9 and 19. The + 15V supplies to the LHO033 should 
be bypassed with the same value capacitors. 


. It is essential that the output lead from pin 18 to pin 5 of the 


LH0033 be kept as short and direct as possible. Also, the 
complementary ECL driver should be as close as possible to 
pins 1 and 3 to minimize lead lengths to these pins. 


. With model SHM-HUMC the LH0033C should be used, and with 


model SHM-HUMM, model LH0033 should be used. 


. An external hold capacitor may be added from pin 18 to pin 


15. This capacitor should be an MOS or polystyrene type. 
Hold mode Droop and sample-to-hold offset error will 
decrease proportionately with the size of this capacitor and 
acquisition time will increase proportionately. 


CONNECTION DIAGRAM 


+15V +15V +5V 


INPUT output 
FOps L 
7 o1 + 
(too (1000) #F 
ola 
ECL 10,000 er sey 
DIFF. LINE 


-15V -15V -5V 


ORDERING INFORMATION 


OPERATING 
MODEL NO. TEMP. RANGE 
SHM-HUMC 
SHM-HUMM 
SHM-HUMM-QL 


0 to +70 °C 
-55 to +100 °C 
-55 to +100 °C 
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PRELIMINARY PRODUCT DATA 


FEATURES 


16 MHz small signal bandwidth 

Small 8 pin DIP or LCC package 

200 nanoseconds maximum acquisition time to 0.01% 
100 nanoseconds maximum sample/hold settling time 
to 0.01% 

72 dB feedthrough attenuation © 

+ +25 picoseconds aperture uncertainty 

- 413 mW maximum power dissipation 


GENERAL DESCRIPTION 


DATEL's SHM-49 is a high-speed, highly accurate sample/ 
hold designed for precision, high-speed analog signal pro- 
cessing applications. Manufactured using modern, high- 
quality hybrid technology, the SHM-49 features excellent dy- 
namic specifications including a maximum acquisition time of 
only 200 nanoseconds for a 10V step to 0.01%. Sample-to- 
hold settling time, to 0.01% accuracy, is 100 nanoseconds 
maximum with an aperture uncertainty of +25 picoseconds. 


The SHM-49 is a complete sample/hold circuit, containing a 
precision MOS hold capacitor and a MOSFET switching con- 
figuration which results in faster switching and better feed- 
through attenuation. Additionally a FET input amplifier design 
allows faster acquisition and settling times while maintaining a 
considerably lower droop rate. 


| Pinout tcc _| 
4 


SHM-49 
High Speed, 0.01% 
Hybrid Sample/Hold 


MECHANICAL DIMENSIONS 


TOP 


19 18 
0.400 SQ, 
-0.005 SHM-49 


0.390, +0.005 


—— 


0.130 
Max. 


0.295, 
a | ss. 


0.047, +0.002 


+5V =| fe 
S/H 7 
ANALOG IN 10 { 
ANALOG RETURN 12 
-15V 16 0.180 Min. 
+15V 19 ' 
POWER GROUND 24 lear 
0.100 
—_ 
-15V +5V 
ANALOG 
INPUT 
ANALOG 
OUTPUT 
S/H 
CONTROL 
4 
POWER ANALOG 
GROUND RETURN 
For Immediate Assistance, Dial 1-800-233-2765 4-25 


SHM-49 


ABSOLUTE MAXIMUM RATINGS 


+18V 
-0.5V to +7V 
+18V 
-0.5V to +5.5V 
+65 mA 


+15V Supply Voltage 
+5V Supply Voltage 
Analog Input 

Digital Input 

Output Current 


FUNCTIONAL SPECIFICATIONS 
Apply ever temperature range and at +15V dc and +5V de 
unless otherwise specified. 


a AS 


Input/Output Voltage Range 
Input Impedance 

Output Current 

Output Impedance 
Capacitive Load 


DIGITAL INPUT 


Input Logic Level 
Logic 1 
Logic 0 
Loading ' 
TRANSFER CHARACTERISTICS 
Gain 
Gain Accuracy 
Gain Linearity Error? 
Sample-Mode Offset Voltage 
Sample-to-Hold Offset Error 
(Pedestal) 3 
Gain Tempco (Drift) 


Sample-Mode Offset Drift? 


Sample-to-Hold Offset 
(Pedestal) Drift 


DYNAMIC CHARACTERISTICS 
Acquisition Time; 
10V to +0.01% FS (+1 mV) 
10V to +0.1% FS (+10 mV) 
10V to +1% FS (+100 mV) 
1V to +1% FS (+100 mV) 
Sample-to-Hold, Settling Time 
10V to 40.01% FS (+1 mV) 
10V to +0.1% FS (+10 mV) 
Sample-to-Hold Transient 
Aperture Delay Time 
Aperture Uncertainty (Jitter) 
Output Slew Rate 
Small Signal Bandwidth (-3 dB) 
Droop; +25 °C 
+70 °C 
+125 °C 
Feedthrough 


Voltage Range, +15V 
+5V 
Power Supply Rejection Ratio 
Quiescent Current Drain, +15V 
-15V 
+5V 
Power Consumption 


4-26 
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Operating Temperature Range 
SHM-49MC/LC 0to +70 °C 
SHM-49MM/LM -55 to +125 °C 
Storage Temperature Range -65 to +150 °C 
Package Type, DIP 8 pin ceramic 
Lec 24 pin ceramic 

Footnotes 

1. One TTL load is defined as sinking 40 pA with a logic 1 input and 
sourcing 1.6mA with a logic.0 input. 

2. Full Scale (FS) = 10V. Full Scale Range (FSR) = 20V. 

3. Sample-to-Hold offset error (Pedestal) is constant regardless of in- 
put/output level. 

TECHNICAL NOTES 

1. All ground pins should be tied together and connected to system analog 
ground as close to the package as possible. It is recommended to use a 
ground plane under the device and solder ground pins directly to it. Care 
must be taken to insure that no ground potentials can exist between ground 
pins. 

2. External 0.1 uF to 1 uF tantalum bypass capacitors are required in critical ap- 
plications. 

3. A logic 1 on S/H puts the unit in the track mode. A logic 0 puts the unit in 
hold mode. 

4. The maximum capacitive load to avoid oscillation is typically 250 pF. Rec- 
ommended resistive load is 5002, although values as low as 250Q may be 
used. Acquisition and sample-to-hold settling times are relatively unaffected 
by resistive loads down to 2502 and capacitive loads up to 50 pF. However, 
capacitances will affect both acquisition and settling time. 

(GAIN ADJUST) 
10K, 0.1% Ri 10K, 0.1% 
ANALOG 
INPUT 


TO SHM-49, PIN 3 


HIGH-SPEED, FAST 
SETTLING AMPLIFIER 


(OFFSET ADJUST) 


Offset and Gain Adjustments 


NOTE: with a precision source, adjust R1 and R2 so that the 


te) 
° 


utput of the SHM-49 in the hold mode matches the source 
utput. 


ORDERING INFORMATION 


MODEL NO. OPERATING TEMP. RANGE 
SHM-49MC 
SHM-49LC 
SHM-49MM 
SHM-49LM 


0 to +70 °C 
0 to +70 °C 
-55 to +125 °C 
-55 to +125 °C 


For availability of High Reliability versions of 
the SHM-49, contact DATEL. 
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ADVANCED PRODUCT DATA Sample Hold 
FEATURES 
PIN FUNCTION PIN FUNCTION 
¢- 4Simultaneous sample holds 1 | pigcom +15V 
+ Internal 4-channel multiplexer 2 | 45V PWRCOM 
* 750 nSec. Acquisition time, 3 pot Ka = ee oe 
4 1 
. annels with optional gain 6 | SSH2 IN MUX IN3 
* Control logic for interfacing to A/D's 7 | OFSADJ2 MUX IN2 
- Low power - 1.5 Watts 8 | SSH2 OUT MUX IN1 
» Small 32-pin TDIP 9 poate 4 — 
+ -55 °C to +125 °C Versions Gx103 CAO 
SSH3 OUT START CONVERT 
GENERAL DESCRIPTION SSH4 IN CONV IN 


OFSADJ4 S/H IN 
GX104 EOC 


The MSH-840 is a quad simultaneous sample-hold featuring SSH4 OUT RST 


an acquisition time of 750 nSec. Control logic is provided for 
strobing the channels simultaneously and for interfacing to 
A/D's. A 4-channel multiplexer allows individual S/H outputs 
to be digitized. 


The MSH-840 requires +/-15V and +5V power supplies and 
dissipates just 1.5 Watts. Packaged in a small 32-pin TDIP, 
both commercial 0 to +70 °C and military -55 to +125 °C 
operating temperature range models are offered. 


SSH1 OUT SSH2OUT SSH3OUT SSH4OUT MUXIN1 | MUXIN2 MUXIN3 MUX IN4 
5 8 12 16 24 23 22 21 


OFSADJ1 


SSH1 IN 

OFSADJ2 

SSH2 IN 

OFSADJ3 

SSH IN MUXOUT 
GX103 

OFSADJ4 ANACOM 
SSH4 IN +15V 
Gx104 -15V 


PWRCOM 


+5V 
eS ees Pel oe ee 


32 31 30 29 28 27 26 
RST EOC ‘S/HIN CONVIN STCONV CAO CAI 
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Contact DATEL for up-to-date information on 
products covered by "Advanced" and 
"Preliminary" product data sheets. 


Dial 
1-800-233-2765 
for 
Applications Assistance 
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HYBRID DATA ACQUISITION SYSTEMS 


Resolution Throughput Linearity Power 
Model (Bits) (KHz) Error (Max) (Watts Max) Channels Case Page 
HDAS-16 12 50 +3/4 LSB 1.75 16 SE 62-Pin 5-1 
HDAS-8 12 50 +3/4 LSB 1.75 8 DE 62-Pin 5-1 
HDAS-75 12 75 +3/4 LSB 0.7 8SE 40-PinDIP 5-15 
HDAS-76 12 75 +3/4 LSB 0.7 4DE 40-PinDIP 5-15 
HDAS-534 12 250 +3/4 LSB 3.0 4DE 40-PinDIP 5-11 
HDAS-538 12 250 +3/4 LSB 3.0 8SE 40-PINDIP 5-11 
HDAS-524 12 400 +3/4 LSB 3.0 4DE 40-Pin DIP 5-7 
HDAS-528 12 400 +3/4 LSB 3.0 8SE 40-Pin DIP 5-7 
Preliminary HDAS-950 16 100 +1/2 LSB @ 14 BITS 1.4 8SE 40-PinDIP 5-19 
Preliminary HDAS-951 16 100 +1/2 LSB @ 14 BITS 1.4 4DE 40-Pin DIP 5-19 
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For Immediate Assistance, Dial 1-800-233-2765 5-i 


Contact DATEL for your 
Data Acquisition component 
needs. 


Dial 
1-800-233-2765 
for 
Applications Assistance 


DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194/TEL (508) 339-3000/TLX 174388/FAX (508) 339-6356 


S DATEL ee, 
12-Bit Microelectronic 
Data Acquisition Systems 


wae 


FEATURES 


Miniature 63-pin hermetic package 
+ 12-Bit resolution, 50 KHz 
* Full-scale gain range of 50 mV to 10V 
+ Three-state outputs 
+ 16 Channels single-ended or 
8 channels differential 
+ Auto-sequencing channel addressing 
+ MIL-STD-883 versions 


a ba MECHANICAL DIMENSIONS — INCHES (MM) 
+ No missing codes 


- vat a 

GENERAL DESCRIPTION 
Using thin-and thick-film hybrid technology, DATEL offers 
complete low-cost data acquisition systems with superior 0.040)11,0'—-| f= 
performance and reliability. Aco eteach [8 

| borer eer aie 
The HDAS-8 (with 8 differential input channels), and the i eee ae es See eee pe 
HDAS-16 (with 16 single-ended input channels), are Hed 
complete high performance 12-bit data acquisition systems peta 


in 62-pin packages. Each HDAS may expand to 32 single- eorromanew. AT,100€A 


ended or 16 or more differential channels by adding 1,400) (35,6) .AAX 
external multiplexers. 
Internal channel address sequencing is automatic after PEAT i | i al aa a ak ae Sr a 
each conversion, or the user may supply external channel bi 
addresses. pg ig 
CUMULATIVE (2.5 mm) 
MAXIMUM PIN DIMENSIONS 
ARE 0012 x0 022 INCHES. 
(03 >O05 MM) 
e =o Se! = jae pose 
en ee Se ee 
x aa ei: as Le 
+ FF £2" SO ote 
5 sos ea 6 6 Zs ope 
g 7% TF Ys A MR, OR ah oh 
CHOHI'CHO 4 0-| 
CHIHIVCHI 3 0O-—| 
CH2HI'CH2 2 0-| —O 35 BIT) ims8) 
iO MBIT? : 
Cai ae! Pe Sie Internal HDAS circuitry includes: 
CHSHICHS 61 Oo owes ) = + Analog signal multiplexer 
CHEHI-CHE 60 O— eX a . i l- 
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HDAS-16, HDAS-8 


ABSOLUTE MAXIMUM RATINGS : 


Parameters 


+15V Supply (Pin 43) 
—15V Supply (Pin 44) ... 
+5V Supply (Pin 18) . . 
Analog Inputs 


(Note 1) 
Digital Inputs 
Thermal Resistance 
Junction-Case 
Case-Ambient .... 
Junction-Ambient . 
Power Dissipation ... was 
Lead Temp. (10 Sec.) ............ 


FUNCTIONAL SPECIFICATIONS 


The following specifications apply over the operating temperature range and power sup- 


ply range unless otherwise indicated. 


ANALOG INPUTS 
Signal Range 


Gain = 200. 
Bipolar 


Input Gain Equation 
(Note 2) 
Gain Equation Error 


Instrumentation Amp. 
Input Impedance 


Input Bias Current: 
O°C to +70°C 
-55°C to +125°C 


Input Offset Current: 
0°C to + 70°C 


Multiplexer 
Channel ON Resistance 
Channel OFF Input 


Channel OFF Output 

Leakage 

Channel ON Leakag 
Input Capacitance 

HDAS-16, Channel On 

HDAS-8, Channel On .. 

+ 25°C, Channel Off 


Input Offset Voltage 
Gain = 1 to 200, +25°C 
-—55°C to +125°C .. 


Common Mode Range 
CMRR, Gain =1, at 60 Hz 


Input Voltage Noise (Referred 
to input) 


Channel Crosstalk ..... ewok Ione 


PERFORMANCE 


Resolution 


Integral 
Nonlinearity: 
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PERFORMANCE (cont.) 


Differential 
Nonlinearity: 

+25°C 

0°C to 70°C 

—55°C to +125°C 
Differential Nonlinearity 


Unipolar Zero Error 
+25°C (Note 3) .... 
-—55°C to +125°C.... 

Unipolar Zero Tempco 

Bipolar Zero Error 
+25°C (Note 3) 
—55°Cto +125°C.. 

Bipolar Zero Tempco 

Bipolar Offset Error 
+ 25°C (Note 3) 
-—55°C to +125°C 

Bipolar Offset Tempco 

Gain Error 
+25°C (Note 3) 
-—55°C to +125°C.. 

Gain Error Tempco 


MIN. TYP. MAX. _UNITS 


i) +10 Volts 
t0) +50 mV 


-10 +10 Volts 
-50 +50 mV 


Acquisition Time, 
At Gain = 1, +25°C 
-55°C to +125°C.. 
At Gain = 10, +25°C ... 
At Gain = 50, +25°C ... 
At Gain = 200, +25°C .. 
Aperture Delay Time .... 
Aperture Uncertainty . 
S/H Droop Rate 
Feedthrough Accuracy 


Gain = 1 + (20K Ohm/RGAIN) 
— - +0.1 % 
108 1012 — Ohms 
_ — +250 pA 
Doubles every 10°C above 70°C 


A/D Conversion Time: 


- +1 nA 


Doubles every 10°C above 70°C Throughput Rate 


_ 2.0 K Ohms 


Logic Levels: 
(Pins 5, 8, 13, 14, 15, 16, 19, 


30 
1.0 
100 
100 
50 
5 


Logic Loading: 
(Pins 5, 8, 13, 14, 15, 


ee = +2 
+ (30ppm/°C x Gain) +20 
ppm/°C (max) 


#11 - — Volts 
-70 -82 — dB 


STROBE (Note 4).. 


—55°Cto +125°C... eee eee 


MAX. UNITS 


LSB 
LSB 
LSB 


ppm/°C 


%FSR 
%FSR 
ppm/°C 


%FSR 
%FSR 
ppm/°C 


%FSR 
%FSR 
ppm/°C 


%FSR 
%FSR 
ppm/°Cc 
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OUTPUTS s TYP. MAX. UNITS PIN CONNECTIONS 
Logic Levels: PIN NO. HDAS-16 HDAS-8 
(Pin 7 & Output Data) CHS IN CH3 HIGH IN 
Logic, 1 CH2 IN CH2 HIGH IN 
Logie CH1 IN CH1 HIGH IN 
(Pins 9, 10, 11, and 12) CHO IN CHO HIGH IN 
Logic 1 MUX ENABLE > 
Logic 0 R DELAY ‘ 
EOC 
Logic Loading: Sey 2 
Logic 1 a4 pA STROBE i 
Logic 0 - mA Ma MULTIPLEXER : 
InternalReference: A2 ADDRESS * 
+9.99 +10.00 +10.01 Voltsdc OUT e 
= = +20 ppm/°C Al ; 
wae 1 mA Fas MULTIPLEXER : 
Straight binary (unipolar) or offset RAQ ADDRESS t 
binary (bipolar) RAI IN 2 
POWER REQUIREMENTS — COMMON : 
+ 
Power Supply Range: LOAD ENABLE 3 
+15V de Supply Volts de CLEAR ENABLE . 
-15V de Supply Volts de ENABLE (Bits 9-12) * 
+5 de Supply Volts de BIT 12 OUT (LSB) * 
Supply Current: BIT 11 OUT y 
+15V Supply mA 
- ft oN Sueeiy re aie a a nem ; 
7 upply ep 
Power Dissipation 3 Watts ENABLE (Bits 5-8) = 
PHYSICAL — ENVIRONMENTAL ri : ed ‘ 
Operating BIT 6 OUT : 
Temperature Range: BIT 5 OUT 
MC Models .... +70 deg.C ENABLE (Bits 1-4) 
MM/883B Models +125 deg.C BIT 4 OUT * 
BIT 3 OUT - 
os 1.4(99.7) be teem) BIT 2 OUT i 
Package Type .. . 62-pin hermetically sealed Ceramic DIP BIT 1 OUT (MSB) 3 
0.010 x 0.018 in. Kovar GAIN ADJUST 
OFFSET ADJUST ‘ 
BIPOLAR INPUT 
SPECIFICATION NOTES pee nt sind a : 
1. Analog inputs will withstand + 35 volts with power on. If the power is off, +10V OUT 1 
the maximum safe input (no damage) is + 20 volts. ANALOG SIGNAL COMMON i 
2. The gain equation error is guaranteed before external trimming and applies ANALOG POWER COMMON 
at gains under 50. This error increases at gains over 50. +15V de “ 
3. Adjustable to zero. = cae 2 
4. STROBE pulse width must be smaller than EOC period to achieve 4 
maximum throughput rate. . petit ; 
TECHNICAL NOTES story a asigree 
1. Input channels are protected to 20 volts beyond the power supplies. All dig- AMP. IN LOW! * 
ital output pins have one second short circuit protection; CHOLD has a ten CH15 IN CH7 LOW IN 
second short circuit protection. CH14 IN CH6 LOW IN 
2. Toretain high system throughput rate while digitizing low level signals, apply CH13 IN CH5 LOW IN 
external high-gain amplifiers for each channel. Datel’s AM-551 is suggested CH12 IN CH4 LOW IN 
for such amplifier-per-channel applications. CH11 IN CH3 LOW IN 
3. The HDAS devices have self-starting circuits for free-running sequential oper- CH10 IN CH2 LOW IN 
ation. If, however, ina power-up condition the supply voltage slew rate is less 
than 3V per microsecond, the free running state might not be initialized. Apply CH9 IN CH1 LOW IN 
a negative pulse to the STROBE, to eliminate this condition. CH8 IN CHO LOW’IN 
4. For unipolar operation, connect BIPOLAR INPUT (pin 38) to S/H OUT (pin 39). CH7 IN CH7 HIGH IN 
For bipolar operation, connect BIPOLAR INPUT (pin 38) to + 10V REFERENCE CH6 IN CH6 HIGH IN 
OUT (pin 40). CH5 IN CH5 HIGH IN 


5. RDELAY may be astandard value 5% carbon composition or film type resistor. 


CH4 IN 


CH4 HIGH IN 


* Same as HDAS-16 


6. RGAIN must be very accurate with low temperature coefficients. If necessary, 
fabricate the gain resistor from a precision metal film type in series with alow 
value trim resistor or potentiometer. The total resistor temperature coefficient 
must be no greater than + 10 ppm/°C. 


1. Caution: pins 49 and 50 do not have overvoltage protection; therefore, 
protected multiplexers, such as DATEL's MX-1606 an MX-808 are rec- 
ommended. See the General Operation description. 
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Table 1. Description of Pin Functions 
FUNCTION 


DIGITAL INPUTS 
STROBE 


DESCRIPTION 


Initiates acquisition and conversion 
of analog signal 

Random Address Mode Initiated 

on falling edge of STROBE 
Sequential Address Mode 

Allows next STROBE pulse to reset 
MULTIPLEXER ADDRESS to CHO 
overriding LOAD COMMAND 
Disables internal MULTIPLEXER 
Enables internal MULTIPLEXER 
Selects channel for Random Address 
Mode 8, 4, 2, and 1 natural binary coding 


MULTIPLEXER 
ENABLE 
MULTIPLEXER 
ADDRESS IN 


DIGITAL OUTPUTS 
EOC End of Conversion (STATUS) 
Conversion complete 

Conversion in process 

Enables three-state outputs bits 1-4 
Disables three-state outputs bits 1-4 
Enables three-state outputs bits 5-8 
Disables three-state outputs bits 5-8 
Enables three-state outputs bits 9-12 
Disables three-state outputs bits 9-12 
Output of MULTIPLEXER Address 
Register 8, 4, 2, 1 natural binary 
coding 


ENABLE (1-4) 
ENABLE (5-8) 


ENABLE (9-12) 


s=o“40-8'0-40 


MULTIPLEXER 
ADDRESS OUT 


ANALOG INPUTS 
Channel Inputs 


Bipolar Input . 


Limit voltage to + 20V beyond power supplies 
‘For unipolar operation, connect to pin 39 

(S/H OUT) 

For biploar operation, connect to pin 40 

(+10V OUT) 


AMP. IN HIGH 
AMP. IN LOW 


These pins are direct inputs to the instrumen- 
tation amplifier for external channel expansion 
beyond 16SE or 8D channels. 


ANALOG OUTPUTS 
Sample/Hold Output 
Buffered +10V reference output 


ADJUSTMENT PINS 
ANALOG SIGNAL 


COMMON Low level analog signal return 


External gain adjustment, see calibration 
instructions. 


External offset adjustment. See calibration 
instructions. 

Optional gain selection point. Factory adjusted 
for G=1 when left open. 

Optionat hold capacitor connection. 

Optional acquisition time adjustment when 
connected:to +5V, factory adjusted for 9 uSec. 
Must be connected to +5V either directly or 
through a resistor. 


ADJUSTMENT 


OFFSET 
ADJUSTMENT 


7. ANALOG SIGNAL COMMON, POWER COMMON, and DIGITAL 
COMMON are connected internally. Avoid ground-related prob- 
lems by connecting the commons to one point . . . the ground 
plane beneath the converer when the above special grounding 
considerations do not apply. 


8. For HDAS-16, tie pin 50 to a "signal source common" if possible. 
Otherwise tie pin 50 to pin 41 (ANA SIGN COM). 


® DVAWNEL 


Table 2. Calibration Table 


UNIPOLAR RANGE 


0TO +5V 


INPUT VOLTAGE 


+0.6 mV 
+4.9982V 


+1.2 mV 
+9.9963V 


0TO +10V 


BIPOLAR RANGE 


OFFSET —2.4994V 

eo GAIN +2.4982V 
OFFSET —4.9988V 

GAIN +4.9963V 


+5V 
OFFSET -9.9976V 
CALIBRATION PROCEDURES 


1. Offset and gain adjustments are made by connecting two 20K 
trim potentiometers as shown in Figure 1. 


2. Connect a precision voltage source to pin 4 (CHO IN). If the 
HDAS-8 is used, connect pin 58 (CHO LOW IN) to analog 
ground. Ground pin 20 (CLEAR) and momentarily short pin 8 
(STROBE). Trigger the A/D by connecting pin.7 (EOC) to pin 
8 (STROBE). Select proper value for RGAIN and RDELAY by 
referring to Table 3. 


3. Adjust the precision voltage source to the value shown in Table 
2 for the unipolar zero adjustment (ZERO + 1% LSB) or the 
bipolar offset adjustment (-FS + LSB). Adjust the offset trim 
potentiometer so that the output code flickers equally between 
0000 0000 0000 and.0000 0000 0001. 


4. Change the output of the precision voltage source to the value 
shown in Table 2 for the unipolar or bipolar gain adjustment 
(+FS — 1% LSB). Adjust the gain trim potentiometer so that 
the output flickers equally between 1111 1111 1110 and 1111 1111 
1111. 


+ 1SVOC 


OFFSET 
ADJ 


15VDC 


Figure 1. 


External Adjustment 


GENERAL OPERATION 


The HDAS devices accept either 16 single-ended or 8 differential 
input signals. For single-ended circuits, the AMP IN LOW (pin 50) 
input to the instrumentation amplifier must terminate at ANALOG 
SIGNAL COMMON (pin 41). For differential circuits, both the 
HIGH and LOW signal inputs must terminate externally for each 
channel. Tie unused channels to the ANALOG SIGNAL COM- 
MON (pin 41). To obtain additional channels, connect external 
multiplexers to the AMP IN HIGH (pin 49) and AMP IN LOW (pin 
50). Using this scheme, the HDAS-16 can provide 32 single- 
ended expansion channels while the HDAS-8 can provide up to 16 
differential expansion channels. DATEL multiplexer MX-1606 is 
recommended. 


The acquisition time is the amount of time the multiplexer, in- 
strumentation amplifier, and Sample/Hold_require to settle with- 
in a specified range of accuracy after STROBE (pin 8) goes 
low. The acquisition time period can be observed by measur- 
ing how long EOC is low after the falling edge of STROBE (see 
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Table 3. Input Range Parameters (Typical) 


ACQUISITION SYSTEM 
AND SETTLING ACCURACY 

INPUT RANGE | GAIN | RGAIN (0) DELAY RDELAY (9) | THROUGHPUT (%of FSR) 
+10V 1 OPEN 9 uSec. 0 (SHORT) 55.5 KHz 0.009% 
+5V 2 20.0K 9 uSec. 0 (SHORT) 55.5 KHz 0.009% 
+2.5V 4 6.667K 9 uSec. 0 (SHORT) 55.5 KHz 0.009% 
+1V 10 2.222K 9 uSec. 0 (SHORT) 55.5 KHz 0.009% 
+200 mV 50 408.2 16 pSec. 7K 40.0 KHz 0.010% 
+100 mV 100 202.0 30 pSec. 21K 25.6 KHz 0.011% 
+50 mV 200 100.5 60 pSec. 51K 14.5 KHz 0.016% 

NOTES RGAIN(Q) = a RDELAY (a) = (Delay nsec: x 1099) _ gooq 
1, For gains between 1 and 10, RDELAY (pin 6) must be 3. The analog input range to the A/D converter is 0 to +10V for 
shorted to +5V (pin 18). unipolar signals, and —10.0V to +10.0V for bipolar signals. 
2. Throughput period equals Acquisition and Settling Delay, 4. Full-scale can be accommodated for analog signal ranges of +50mv 


plus A/D conversion period (10 microseconds maximum). 


Figure 2). For higher gains increase the acquisition time. Do 
this by connecting a resistor from RDELAY (pin 6) to +5V (pin 
18). An external resistor RGAIN, can be added to increase the 
gain value. The gain is equal to 1 without an RGAIN resistor. 
Table 3 refers to the appropriate RDELAY and RGAIN resis- 
tors required for various gains. 


The HDAS devices enter the hold mode and are ready for con- 
version as soon as the one-shot (controlling acquisition time) 
times. out. An internal clock is gated ON, and start-convert 
pulse is sent to the 12-bit A/D converter, driving the EOC out- 
put high. 


The HDAS devices can be configured for either bipolar or uni- 
polar operation (see Table 2). The conversion is complete 
within a maximum of 10 microseconds. The EOC now returns 
low, the data is valid and sent to the three-state output buffers. 

The sample/hold amplifier is now ready to acquire new data. 

The next falling edge of the STROBE pulse repeats the pro- 
cess for the next conversion. 


Table 4. Output Coding 


UNIPOLAR STRAIGHT BINARY 


ow+iv | ower | 
+FS-—1LSB +9.9976 + 4.9988 TUT AAT Ha 
+V2FS +5.0000 +2.5000 1000 0000 0000 
+1LSB +0.0024 +0.0012 0000 0000 0001 
ZERO 0.0000 0.0000 0000 0000 0000 
BIPOLAR OFFSET BINARY* 
| a ee poe 
+FS-—1LSB +9.9951 + 4.9976 ADEE DED ATT 
+VaFS +5.0000 + 2.5000 1100 0000 0000 
+1LSB +0.0049 +0.0024 1000 0000 0001 
ZERO 0.0000 0.0000 1000 0000 0000 
-FS+1LSB -—9.9951 —4.9976 0000 0000 0001 
-FS — 10.000 -— 5.0000 0000 0000 0000 


*For 2's complement — add inverter to MSB line. 


MULTIPLEXER ADDRESSING 


The HDAS devices can be configured in either random or sequen- 
tial addressing modes. Refer to Table 5 andthe subsequent 
descriptions. The number of channels sequentially addressed can 
be truncated using the MUX ADDRESS OUT (pins 9, 10, 11 and 
12) and appropriate decoding circuitry for the highest channel 
desired. The decoding circuit can drive the CLEAR (pin 20) func- 
tion low to reset the addressing to channel 0. 
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to +10V. 


RANDOM ADDRESS 

Set pin 19 (LOAD) to logic 0. The-next falling edge of STROBE 
will load the MUX CHANNEL ADDRESS present on pin 13 to 
pin 16. Digital address inputs must be stable 20 nanoseconds 
before and after falling edge of STROBE pulse. 


FREE RUNNING SEQUENTIAL ADDRESS 

Set pin 19 (LOAD) and pin 20 (CLEAR) to logic 1 or leave open. 
Connect pin 7 (EOC) to pin 8 (STROBE). The falling edge of EOC 
will increment channel address. This means that when the EOC 
is low, the digital output data is valid for the previous channel (CHn 
—1) than the channel indicated on MUX ADDRESS OUTPUT. The 
HDAS will continually scan all channels. 


Example: « 


CH4 has been addressed and a conversion takes place. The EOC 
goes low. That channel's data becomes valid, but MUX ADDRESS 
CODE is now CH5. 


TRIGGERED SEQUENTIAL ADDRESS 


Set pin 19 (LOAD) and pin 20 (CLEAR) to logic 1 or leave open. 
Apply a falling edge trigger pulse to pin 8 (STROBE). This nega- 
tive transition causes the contents of the address counter to 
be incremented by one, followed by an A/D conversion in 9 
microseconds. 


Table 5. Mux Channel Addressing 


—+— MUX ADDRESS ——+} 
PIN 


a _] 10 
x 


N 


m 


HDAS-8 


Pe 4 o OJON 
NOT RON =O ST ANNEL 


o- - 0o0o0--00x 


HDAS-16 


xX 
0 
0 
ie} 
ie} 
C 
0 
ie} 
i¢) 
1 
1 
1 
1 
1 
j 
1 
1 


0 
0 
ie} 
0 
1 
1 
1 
1 
O 
{0} 
0 
10} 
1 
1 
1 
1 


4=o-=020-0/45 0-0-0 3iox 
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(3-BIT ADDRESS) 


(4-BIT ADDRESS) 


5+5 
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smose yy me = ih een 
i ——+ | 40 nSec MINIMUM aioe pulae 
! ' 
EOC 9pSec TYP-|<94Sec TYP: DATA VALID J i Ag | DATA VALID 
[oPeRrononegesion sousToN oOmEtS Se eye 
; H 
\ j 
LOAD A ‘ t : 
1 H f i 
fl ' 1 
fetf-te| tte = 50 nSec | | 
a, Li 
: ' ' —| 12 2onsec 


nicotine Nae 
ame XOOO000000000000000000O0 
me OOOOOOOOOOOOOOOOOOOOOOL_t 
wat 2000000000000000000000OOX 


_ Ot ; sel ipo 40 nSec TYPICAL 
« XXX ? | i 
' ' 
' ' 
a XXX —: F-40 nSec TYPICAL ] ule 
| CHO ADDRESSED :| CH1 ADDRESSED |  CH2 ADDRESSED : | CH12 ADDRESSED 
MODE | CLEAR | SEQUENTIAL (EOC TIED TO STROBE) | RANDOM OOK ae one 


Figure 2. HDAS Timing Diagram 


INPUT VOLTAGE PROTECTION 


As shown in Figure 3, the multiplexer has reversed biased diodes 
which protect the input channels from being damaged by over- 
voltage signals. The HDAS input channels are protected up to 20V 
beyond the supplies and can be increased by adding series resis- 
tors (Ri) to each channel. The input resistor must limit the current 
flowing through the protection diodes to 10 mA. 


The value. of Ri for a specific voltage protection range (Vp) can 
be calculated by the following formula: 
= (Rsignal + Ri-+ Ron) (10 mA) ’ i : 
where Roy = 2K Figure 3. Multiplexer Equivalent Circuit 
NOTE: Increased input series resistance will increase multi- 
plexer settling time significantly. 


Ron = Ri + R2 = 2K 


ORDERING INFORMATION 


OPERATING 
MODEL TEMP. RANGE 


HDAS-16MC O°C to + 70°C 
HDAS-16MM -55°C to + 125°C 
HDAS-16/883B —55°C to + 125°C 
HDAS-8MC 0°C to + 70°C 
HDAS-8MM —55°C to + 125°C 
HDAS-8/883B —55°C to + 125°C 


Receptacle for PC board mounting can be ordered through AMP 
Incorporated, #3-331272-4 (component lead spring socket) 62 
required. 


/883B Models are fully compliant to MIL-STD-883. 
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FEATURES 


* 12-bit resolution, 400 KHz 

* 8 channels single-ended or 4 channels differential 
* Miniature 40-pin DDIP 

» Full scale gain range from 100 mV to 10V 

* Three-state outputs 

+ No missing codes 


GENERAL DESCRIPTION 


The HDAS-524,-528 are complete data acquisition systems 
containing an internal multiplexer, instrumentation amplifier, 
sample-hold, analog-to-digital converter and three-state out- 
puts. Packaged in a miniature 40-pin double-dip package, the 
HDAS-524/528 has a low power dissipation of 2.6 watts. 


The HDAS-524 provides 4 differential inputs and the HDAS- 
528 provides 8 single-ended inputs. An internal instrumenta- 
tion amplifier is characterized for gains of 1,2,4,8,10 and 100. 
The gain range is selectable through an external resistor. 


HDAS-524,-528 
12-Bit, 400 KHz 
Data Acquisition Systems 


TECHNICAL NOTES 


1. Rated performance requires using good high-frequency 
circuit board layout techniques. The analog and digital 
grounds are not connected internally. Avoid ground- 
related problems by connecting the analog, signal and digi- 
tal grounds to one point, the ground plane beneath the 
converter. Due to the inductance and resistance of the 
power supply return paths, return the analog and digital 
ground separately to the power supplies. This prevents 
contamination of the analog ground by noisy digital ground 
currents. 


2. Double-level multiplexing allows expanding the multi- 
plexer channel capacity of the HDAS-528 from 8 single- 
ended channels to 128 single-ended channels or the 
HDAS-524 from 4 differential channels to 32 single-ended 
channels. 


INPUT/OUTPUT CONNECTIONS 
FUNCTION FUNCTION 


CHO/CHO HI 
CHICH1 HI 
CH2iCH2 HI 


1 
is 
3 

CHS/CHS HI 4 MU) 
a= J 
7 
6 
a 


2x4 
(524) 


CH4/CHO LO 
(CHSICH1 LO 
(CH6ICH2 LO 
CH7/CH3 LO 


8:1 
(528) 


SIGNAL 44 
GND. 


CH O/CH 0 HI START CNVAT 
CA2 


BIT 1 (MSB) 
BiT2 


39 387 19 35 36 «20 18 13 40 2t 
CA2 CA1 CAO ANA DIG) +SV #15V -15V REF START £oc 
GND GND OUT CONVERT 


For Immediate Assistance, Dial 1-800-233-2765 


5-7 


HDAS-524,-528 


ABSOLUTE MAXIMUM RATINGS 


PARAMETERS 


+15V Supply (pin 20) 
-15V Supply (pin 18) 


+5V Supply (pin 36) 
Digital Inputs 
(pins 9, pins 34, 36-40) 


Analog Inputs (pins 1-8) 


Lead Temp. (10 Sec.) 


LIMITS 


0to +18 
0 to -18 
-0.5 to +7.0 


-0.3 to +6.0 
+25 
300 


FUNCTIONAL SPECIFICATIONS 
Apply over the operating temperature range and at +15V de and +5V de 


unless otherwise specified. 


Number of Inputs 
HDAS-524 
HDAS-528 

Input Voltage Ranges 
Gain = 1 
Gain = 100 

LA. Gain Ranges 


Input Impedance 
CH ON, CH OFF 
Input Capacitance 
(-528) CH ON, CH OFF 
(-524) CH ON,CH OFF 
Input Bias Current 
Input Offset Current 
Input Offset Voltage 
Common Mode Volt. Range 
CMMR, G=1,@10Hz, 
Vem=1V p-p 
Voltage Noise (RMS) 
Gain =1 
Gain =8 
MUX Crosstalk @ 125 KHz 
MUX ON Resistance 
Bias Current Tempco 
Offset Current Tempco 
Offset Voltage Tempco 
Input Gain Equation 


DIGITAL INPUTS 


Logic Levels 
Logic 1 
Logic 0 

Logic Loading 
Logic 1 
Logic 0 


Logic Levels 
Logic 1 
Logic 0 

Logic Loading 
Logic 1 
Logic 0 

Internal Reference 
Voltage, +25 °C 
Drift 


External Current 
Output Coding 


4 differential inputs 
8 single-ended inputs 


0 to +10V , +10V 
0 to 100 mV , +100 mV 


UNITS 


Doubles (max.) every 10 °C above 70 °C 
Doubles (max.) every 10 °C above 70 °C 
(+30 ppm/ °C x gain) +20 ppm/ °C (max.) 


Rg = 1/{(gain -1)/2K] 


Straight binary/Offset binary 
Complementary binary 
Complementary offset binary 


[PERFORMANCE Ta 


Resolution 
Integral Nonlinearity,25 °C 
0 to +70 °C 
-55 to +125 °C 
Differential Nonlinearity 
+25 °C 
Oto +70°C 
-55 to +125 °C 
F.S. Abs. Accuracy +25 °C 
0 to +70 °C 
-55 to +125 °C 
Unipolar Zero Error,+25 °C 
Unipolar Zero Tempco 
Bipolar Zero Error, +25 °C 
Bipolar Zero Tempco 
Bipolar Offset Error,+25 °C 
Bipolar Offset Tempco 
Gain Error, +25 °C 
Gain Tempco 
Harmonic Distortion (- FS) 
(DC to 50 KHz,10V pk-pk) © 
No Missing Codes 


SIGNAL TIMING 


Enable to Data Val. Delay 
MUX Address Set-up Time 
Start Convert Pulse Width 
Data Valid After 

EOC Signal Goes Low 
Conversion Time, +25 °C 

0 to +70 °C 

-55 to +125 °C 
Throughput Rates 

Gain= 1, © 

Gain = 2, © 

Gain = 4, © 

Gain = 8, © 

Gain = 10, ® 

Gain = 100, ® 


Acquistion Time 
Full Scale Step to 0.01% 
Full Scale Step to 0.1% 
Aperture Delay 
Aperture Uncertainty 
Slew Rate 
Hold Mode Settling Time, 
10V to +0.01%FS 
10V to 40.1%FS 


Current +15V 
-15V 
+5V 


Power Dissipation 
Power Supply Rejection 


ENVIRONMENTAL 


40-pin DIP 
0.32 ox. (9 grams) max. 
0.010 x 0.018 in. Kovar 


® Specifications valid at 25 °C and over the temperature ranges of 
0 to +70 °C and -55 to +125 °C. 
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TECHNICAL NOTES (CONT.) Table 1. MUX Channel Addressing 


3. Obtain straight binary/offset binary output coding by tying MUX ADDRESS PINS 

COMP BIN (pin 9) to +5V dc or leaving it open. The device Solan ca 
has an internal pull-up resistor on this pin. To obtain comple- — 

mentary binary or complementary offset binary output coding, HDAS-524 

tie the COMP BIN pin to ground. The COMP BIN signal is A eeaad 2) 
compatible to CMOS/TTL logic levels for those users desiring ioxseee 

logic control of this function. (3-BIT ADDRESS) 


4. To enable the three-state outputs, connect ENABLE (pin 
10) to a logic "0" (low). To disable, connect ENABLE (pin 10) 
to a logic "1" (high). Table 2. Input Range Parameters 


HDAS-524/528 OPERATION 


INPUT RANGE RGAIN() | THROUGHPUT 
The HDAS devices accept either 8 single-ended or 4 differen- oe 
tial input signals. Tie unused channels to SIGNAL GROUND, Oto +2.5V 


: Oto +1.25V 
pin 14. 0 to +1.0V 
0 to +100mV 


Channel selection is accomplished using the multiplexer ad- 
dress pins shown in Table 1. Obtain additional channels by 
connecting external multiplexers. 


The acquisition time is the amount of time the multiplexer, in- 


strumentation amplifier and sample-hold require to settle el oa 

within a specified range of accuracy: The acquisition time can [ ean | 

be measured by how long EOC is low before the rising edge ull tigate 

of the START CONVERT pulse for continuous operation. 2k 

Higher gains require the use of the RGAIN resistor to in- 

crease the acquisition time. The gain is equal to 1 without an 71 
RGAIN resistor. Table 2 refers to the appropriate RGAIN re- hres 

sistors for various throughputs. $ Row Roan LO 

The HDAS devices enter the hold mode and are ready for sm out —2| 

conversion upon the start convert going high. The conversion *1OWIBES 13) 

is complete within a maximum of 800 nsec (+ 25°C). EOC ‘a “ HDAS-524/528 
returns low, the data is valid and sent to the three-state output 4.7 wF Aw is 

buffers. The sample/hold is now ready to acquire new data. -— 3 


-15V 
20K : <—15) GAIN ADJUST 
—* 100 nS Typ.<—— 
-15V 9 +15V 
START 
: m 16 | OFFSET ADJUST 
CONVERT 20K 
| ~850.nS 
| +15V 


20 nS Mi 
Eoc nS Min. 
35nS aa -15V ae in oa 
| [-«.20nS 4.7 pF pF 
OUTPUT + 19 
DATA + 
SS 4.7 uF “THF 
: 15V = 
ENABLE NA Valid # s 
Enabled data _»| 
i N Valid +5V. - 
| 10 nS 10 nS + 
47yF]  .1uF 35 
cat —= DGND 


! 
Cag —eeee see 140 Typical 


Figure 2. Typical Connection Diagram 


CHO | cH | cH2 NOTES: 


Figure 1. HDAS-524/528 Timing Diagram : ; ; . 
1. For unipolar operation, connect pin 12 to pin 17. 
NOTES: 2. For bipolar operation, connect pin 13 to pin 17. 
3. Position Ri af i i 
ASTM connGpahandapaaiie owensaaetninted GAIN as Close as possible to pins 10 and 11. Use 


2. Retriggering START CONVERT before EOC goes low will not start a new 4 ra C, 1% resistors. ‘ 
coriversion: . If gain and offset adjusts are not used connect pin 15 to 


3. Times shown apply over the full operating temperature range. ground and leave pin 16 open. 
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MECHANICAL DIMENSIONS 
INCHES (mm) 
0.810 Max. 


| 


0.150 (3,8) Min._ 
| 


x 


(20,6) a 


0.010 X 0.018 KOVAR 


20 Spaces 
at 0.100 (2,5) 
Intervals 


HDAS-524 
HDAS-528 


BOTTOM 
VIEW 


4 0.190 (4,9) Max. 


Bh 


CALIBRATION PROCEDURE 


1. Connect the converter per Figure 2 and Tables 2 and 3 for 
the appropriate full-scale range (FSR). Apply a pulse of 100 
nanoseconds (typical) to the START CONVERT input (pin 40) 
at a rate of 100 KHz. This rate is chosen to reduce flicker if 
LED's are used on the outputs for calibration purposes. 


2. Zero Adjustments 


Apply a precision voltage reference source between the ana- 
log input and signal ground (pin 14). Adjust the output of the 
reference source per Table 3. For unipolar, adjust the zero 
trimming potentiometer so that the output code flickers equally 
between 0000 0000 0000 and 0000 0000 0001 with the 
COMP BIN (pin 9) tied high (straight binary) or between 1111 
1111 1111 and 1111 1111 1110 with the COMP BIN (pin 9) 


tied low (complementary binary). 


For bipolar operation, adjust the potentiometer such that the 
code flickers equally between 1000 0000 0000 and 1000 0000 
0001 with COMP BIN (pin 9) tied high (offset binary) or be- 
tween 0111 1111 1111 and 0111 1111 1110 with COMP BIN 
(pin 9) tied low (complementary offset binary). 


—— 0.600 —»> 


(15,2) 0.100 


25) 3. Full-Scale Adjustment 


Set the output of the voltage reference used in step 2 to the 
value shown in Table 3. Adjust the gain trimming potentiome- 
ter so that the output code flickers equally between 1111 1111 
1110 and 1111 1111 1111 or 0000 0000 0001 and 0000 0000 
0000 for complementary coding. 


Table 3. Zero and Gain Adjust 
Zero Adjust Gain Adjust 
+1/2 LSB +FS - 11/2 LSB 
0 to +10V de +1.22 mV +9.9963V 
+10V +2.44 mV de +9.9927V de 


Table 4. Output Coding 


4. To confirm proper operation of the device, vary the preci- 
sion reference voltage source to obtain the output coding list- 
ed in Table 4. 


STRAIGHT BIN. COMP. BINARY 


SCALE Oto+10Vdc_ | MSB LSB | MSB LSB +10V de SCALE 
+FS -1 LSB +9.9976V 1111 1111 1111 | 0000 0000 0000 +9.9951V +FS -1 LSB 
7/8 FS +8.7500V 1110 0000 0000 | 0001 +7.5000V +3/4 FS 
3/4 FS +7.5000V 1100 0000 0000 | 0011 +5.0000V +1/2 FS 

1/2 FS +5.0000V 1000 0000 0000 | 0111 0.0000V 0 

1/4 FS 2.5000V 0100 0000 0000 | 1011 -5.0000V “1/2 FS 

1/8 FS 1.2500V 0010 0000 0000 | 1101 -7.5000V -3/4 FS 

1 LSB 0.0024V 1111 -9.9951V -FS +1 LSB 


0000 0000 0001 
0 0.0000V 0000 0000 0000 | 1111 -10.000V -FS 
COMP. OFF. BIN. 


OFF. BINARY 


ORDERING INFORMATION 


OPERATING 


MODEL NUMBER INPUT TEMP. RANGE SEAL 
HDAS-524MC 
HDAS-524MM 
HDAS-528MC 


HDAS-528MM 


4 D CHANNELS 
4 D CHANNELS 
8 SE CHANNELS 
8 SE CHANNELS 


0 to +70 °C 
-55 to +125 °C 
0 to +70 °C 
-55 to +125 °C 


Hermetic 
Hermetic 
Hermetic 
Hermetic 


Receptacle for PC board mounting can be ordered through AMP Inc.,Part # 
3-331272-8 (Component Lead Socket), 40 required. 


For availability of MiL-STD-883B versions of the HDAS-524 & HDAS-528, contact 
DATEL. 
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FEATURES 


* 12-bit resolution, 250 KHz 

* 8 channels single-ended or 4 channels differential 
* Miniature 40-pin DDIP 

+ Full scale gain range from 100 mV to 10V 

* Three-state outputs 

» No missing codes 


GENERAL DESCRIPTION 


The HDAS-534/538 are complete data acquisition systems 
containing an internal multiplexer, instrumentation amplifier, 
sample-hold, analog-to-digital converter and three-state out- 
puts. Packaged in a miniature 40-pin double-dip package, the 
HDAS-534/538 provides 250 KHz throughput with a low power 
dissipation of 2.6 Watts. 


The HDAS-534 provides 4 differential inputs and the HDAS- 
538 provides 8 single-ended inputs. An internal instrumenta- 
tion amplifier is characterized for gains of 1,2,4,8,10 and 100. 
The gain range is selectable through an external resistor. 


TECHNICAL NOTES 


1. Rated performance requires using good high-frequency cir- 
cuit board layout techniques. The analog and digital grounds 
are not connected internally.» Avoid ground-related problems 
by connecting the analog, signal and digital grounds:to ane 
point, the ground plane beneath the converter. Due to the in- 
ductance and resistance of the power supply return paths; re- 
turn the analog and digital ground separately to the power 
supplies. 


2. Double-level multiplexing allows expanding the multiplexer 
channel capacity of the HDAS-538 from 8 single-ended chan-~ 
nels to 128 single-ended channels or the HDAS-534 from 4 
differential channels to 32 single-ended.channels. 


3. Obtain straight binary/offset binary output coding by tying 
COMP BIN (pin 9) to +5V dc or leaving it open. The device 
has an internal pull-up resistor on this pin. To obtain comple- 
mentary binary or complementary offset binary output coding, 


HDAS-534,-538 
12-Bit, 250 KHz 
Data Acquisition Systems 


WERE 


MECHANICAL DIMENSIONS 
INCHES (mm) 


0.810 Max. 
ke (20,6) ==] | 


} — 0.190 (4,9) Max. 
0.150 (3,8) Min. I . I 7 
4 0.010 X 0.018 KOVAR 


HDAS-534 
2.2 Max. 


20 Spaces HDAS-538 


at 0.100 (2,5) 63.6) 
Intervals BOTTOM 
VIEW 
—#— 0.600 —> 
(15,2) 0.100 
a —= (25) 


tie pin 9'to ground. Pin 9 signal is compatible to CMOS/TTL 
logic levels for logic control of this function. 


4. To enable the three-state outputs, connect ENABLE (pin 
10) to a logic "0" (low). To disable, connect pin 10 to a logic 
"{" (high). 


LLL LE ET LE ET ET LT ELT LEE I TLE 


GAIN GAIN SHH GAIN OFFSET 
Hi Lo OuT ADJ. BIPOLAR ADJ. 
Ww 10 12 15 7 16 


INPUT/OUTPUT CONNECTIONS 


CHOICHO HI 1 
CHVCHIHI 2 
CH2CH2HI 3 
CHUCHS HI 4 
CHAICHOLO 8 
CHSCHILO 7 
CHEICH2LO 6 
CH7/CH3LO 5 


2x4 
(534) 
MUX 


SIGNAL 44 
GND 


33. BIT 1 (MSB) 
32 BIT2 
31 BITS 
30 BIT4 
29 BITS 


+5V 

DIGITAL GND 
ENABLE 

BIT 1 (MSB) 
BIT2 


28 BIT6 
27 BITT 
26 BITS 
25 BITS 
24 BIT10 
23 BIT 11 
22. BIT 12 (LSB) 


OBNONEONM= 


BIT 11 
BIT-12 (LSB) 
EOC 


98 98 | 37 19 35 36 20 18 13 40 21 
CA2 CA1 CAO ANA DIG +5V +15V -15V REF START €0C 
GND GND OUT CONVERT 
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HDAS-534,-538 


a 


ABSOLUTE MAXIMUM RATINGS 


PARAMETERS 


+15V Supply (pin 20) 
-15V Supply (pin 18) 


+5V Supply (pin 36) 
Digital Inputs 

(pins 34, 37-40) 

Analog Inputs (pins 1-8) 
Lead Temp. (10 Sec.) 


FUNCTIONAL SPECIFICATIONS 


LIMITS UNITS 


0 to +18 
0 to -18 
-0.5 to +7.0 


-0.3 to +6.0 


Apply over the operating temperature range and at +15V de and +5V de 


unless otherwise specified. 


Number of Inputs 
HDAS-534 
HDAS-538 

Input Voltage Ranges 
Gain = 1 
Gain = 100 

LA. Gain Ranges 


Input Impedance 
CH ON, CH OFF 
Input Capacitance 
(534) CH ON, CH OFF 
(538) CH ON,CH OFF 
Input Bias Current 
Input Offset Current 
Input Offset Voltage 
Common Mode Volt. Range 
CMMR, G=1 ,@ 10 Hz, 
Vem=1V p-p 
Voltage Noise (RMS) 
Gain = 1 
Gain = 8 
MUX Crosstalk @ 125 KHz 
MUX ON Resistance 


4 differential inputs 
8 single-ended inputs 


Oto +10V , H10V 
Oto 100 mV , +100 mV 
1, 2,4, 8, 10, 100 


a a 


Resolution 
Integral Nonlinearity,25 °C 
Oto +70 °C 
-55 to +125 °C 
Differential Nonlinearity, +25 °C 
0 to +70 °C 
-55 to +125 °C 
F.S. Abs. Accuracy +25 °C 
0 to +70 °C 
-55 to +125 °C 
Unipolar Zero Error,+25 °C 
Unipolar Zero Tempco 
Bipolar Zero Error, +25 °C 
Bipolar Zero Tempco 
Bipolar Offset Error,+25 °C 
Bipolar Offset Tempco 
Gain Error, +25 °C 
Gain Tempco 
Harmonic Distortion (- FS) 
(DC to 50 KHz, 10V pk-pk)"® 
No Missing Codes 


SIGNAL TIMING 


Enable to Data Val. Delay 
MUX Address Set-up Time 
Start Convert Pulse Width 
Data Valid Before 

EOC Signal Goes Low 
Conversion Time, +25 °C 

0 to +70 °C, -55 to +125 °C 
Throughput Rates 

Gain= 1, © 

Gain = 2,0 

Gain = 4, ® 

Gain = 8, ® 

Gain = 10, @ 

Gain = 100, @ 


S/H PERFORMANCE 


Acquistion Time 
Full Scale Step to 0.01% 
Full Scale Step to 0.1% 


Bias Current Tempco Doubles (max.) every 10 °C above 70 °C 
Doubles (max.) every 10 °C above 70 °C 


(+30 ppm/ °C x gain) +20 ppm/ °C (max.) 


Aperture Delay 
Aperture Uncertainty 
Slew Rate 


Offset Current Tempco 
Offset Voltage Tempco 


Input Gain Equation 


DIGITAL INPUTS 


Logic Levels 
Logic 1 
Logic 0 

Logic Loading 
Logic 1 
Logic 0 


OUTPUTS 


Logic Levels 
Logic 1 
Logic 0 

Logic Loading 
Logic 1 
Logic 0 

Internal Reference 
Voltage, +25 °C 
Drift 


Rg = 1/(gain -1)/2K] 


Hold Mode Settling Time, 
10V to +0.01%FS 

+ OV to +0.1%FS 

Feedthrough Rejection 

Droop Rate, @ 


POWER SUPPLY 


Range, +15V 


+5V 
Current, +15V 
-15V 
+5V 
Power Dissipation 
Power Supply Rejection 
~ ENVIRONMENTAL 
Oper. Temp: Range, -MC 
-MM 
Storage Temp. Range 
Package Type 


External Current 


Weight 
Pins 


0.32 02./(9 grams) max. 
0.010 x 0.018 in. Kovar 


Output Coding 
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Straight binary/Offset binary 
Complementary binary 
Complementary offset binary 


® Specifications valid at 25 °C and over the operating temperature 


ranges of 0 to +70 °C and -55 to +125 °C. 
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HDAS-534/538 OPERATION Table 1. MUX Channel Addressing 


MUX ADDRESS PINS 
39 338 37 
CA2 CA1 CAO 


The HDAS devices accept either 8 single-ended or 4 differen- 
tial input signals. Tie unused channels to SIGNAL GROUND, 
pin 14. CHANNEL 
Channel selection is accomplished using the multiplexer ad- 
dress pins shown in Table 1. Obtain additional channels by 
connecting external multiplexers. 


HDAS-534 
(2-BIT ADDRESS) 


The acquisition time is the amount of time the multiplexer, in- 
strumentation amplifier and sample-hold require to settle 
within a specified range of accuracy. 


HDAS-538 
(3-BIT ADDRESS) 


NOORWNM-O 


The acquisition time can be measured by how long EOC is 

low before the rising edge of the START CONVERT pulse for 
continuous operation. Higher gains require the use of the Table 2. Input Range Parameters 
RGAIN resistor to increase the acquisition time. The gain is 


equal to 1 without an RGAIN resistor. Table 2 refers to the /INPUT RANGE | GAIN | RGAIN () | THROUGHPUT 
appropriate RGAIN resistors for various throughputs. 
0 to +10V 250 KHz 
The HDAS devices enter the hold mode and are ready for 0 to +5V 150 KHz 
conversion upon the start convert going high. The conversion 0 to +2.5V 125 KHz 
is complete within a maximum of 1 sec (+ 25°C). EOC re- 0 to +1.25V 100 KHz 
turns low, the data is valid and sent to the three-state output 0 to +1.0V 2212 90 KHz 
buffers. The sample/hold is now ready to acquire new data. 0 to +100mV 202 30 KHz 
+10V OPEN 250 KHz 
+5V 150 KHz 
+2.5V 125 KHz 
+1.25V 100 KHz 
eae ligecd pach +1.0V 90 KHz 


+100mV 


START Nt N 30 KHz 
CONVERT | 2-1 HSec, 
= —_—__ Saeed 1 


35 nS Max.: 


j+— 35 nS max. (gain = 1) 
OUTPUT XX p D (| er 
DATA 2K 
= is > 
ENABLE Enabled Data 
saaseme pl bee N-1 VALID 10.nS max. —>} [+ N VALID 


| 


> 
cAI | Notes 
~— 
cao oa 1. ASTART CONVERT pulse greater than 
175 nanoseconds will slow the throughput. 
CHO | CHI | cH2 


2. Retriggering START CONVERT before 
EOC goes low will not start a new 


Figure 1. HDAS-534/538 Timing Diagram en. 


3. Times shown apply over the full operating 
temperature range. 


Table 3. Zero and Gain Adjust 


Zero Adjust Gain Adjust 
+1/2 LSB +FS - 11/2 LSB 


0 to +10V de +1.22mV +9.9963V dc 
+10V de +2.44 mV dc +9.9927V dc 
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HDAS-534,- 


CALIBRATION PROCEDURE 


1. Connect the converter per Figure 2 and Table 2 for the ap- 
propriate full-scale range (FSR). Apply a pulse of 150 nSec 
(typical) to the START CONVERT input (pin 40) at a rate of 
75 KHz. This rate is chosen to reduce flicker if LED's are used 
on the outputs for calibration purposes. 


2. Zero Adjustments 


Apply a precision voltage reference source between the ana- 
log input and signal ground (pin.14). Adjust the output of the 
reference source per Table 3. For unipolar, adjust the zero 
trimming potentiometer so that the output code flickers equally 
between 0000 0000 0000 and 0000 0000 0001 with 

BIN (pin 9) tied high (straight binary) or between 1111 1111 
1111 and 1111 1111 1110 with pin 9 tied low (complementary 
binary). 


For bipolar operation, adjust the potentiometer such that the 
code flickers equally between 1000 0000 0000 and 1000 0000 
0001 with pin 9 tied high (offset binary) or between 0111 1111 
1111 and 0111 1111 1110 with pin 9 tied low (complementary 
offset binary). 


3. Full-Scale Adjustment 


Set the output of the voltage reference used in step 2 to the 
value shown in Table 3. Adjust the gain trimming potentiome- 
ter so that the output code flickers equally between 1111 1111 
1110 and 1111 1111 1111 for pin 9 tied high and 0000 

0000 0001 and 0000 0000 0000 for pin 9 tied low. 


4. To confirm proper operation of the device, vary the preci- 


sion reference voltage source to obtain the output coding list- 
ed in Table 4. 


Table 4. Output Coding 


10} Roan HI 


$ Fans! Romito 


+10V REF 


;" I I 
4.7 uF = HE 
2 z) 19 
-15V 
mz 15] GAIN ADJUST 
415V 9 +15V 
m3 16 | OFFSET ADJUST 
+15V 


HDAS-534/538 


Figure 2. Typical Connection Diagram 


NOTES: 


af. 


For unipolar operation, connect pin 12 to pin 17. 

2. For bipolar operation, connect pin 13 to pin 17. 

3. Position Reain as close as possible to pins 10 and 11. 
Use RNSSC, 1% resistors. 

4. If gain and offset adjusts are not used connect pin 15 

to ground and leave pin 16 open. 


STRAIGHT BIN. COMP. BINARY 


UNIPOLAR | INPUT RANGES, V dc OUTPUT CODING INPUT RANGE|-BIPOLAR_ . 
SCALE 0 to +10V MSB LSB | MSB LSB +10V de SCALE 


Ad AMAA 
1110 0000 0000 
1100 0000 0000 
1000 0000 0000 
0100 0000 0000 
0010 0000 0000 
0000 0000 0001 
0000 0000 0000 


OFF. BINARY 


+9.9976V 
+8.7500V 
+7.5000V 
+5.0000V 
+2.5000V 
+1.2500V 
+0.0024V 
0.0000V 


+9.9951V 
+7.5000V +3/4 FS 
+5.0000V +1/2FS 
0,0000V 0 

-5.0000V -1/2 FS 
-7.5000V -3/4 FS 
-9.9951V -FS +1 LSB 
-10.000V -FS 


0000 0000 0000 +FS -1 LSB 
0001 11111111 
0011 11111111 
011111111111 
101111111111 
1101 1111 1111 
11111111 1110 


A094. 4001 11:14 
COMP. OFF. BIN. 


ORDERING INFORMATION 


MODEL NO. 


HDAS-534MC 
HDAS-534MM 
HDAS-538MC 
HDAS-538MM 


INPUT 


4 D Channels 
4D Channels 
8 SE Channels 
8 SE Channels 


OPER. 
TEMP. RANGE SEAL 


Hermetic 
Hermetic 
Hermetic 
Hermetic 


0 to +70 °C 
-55 to +125°C 
0 to+70°C 
-55 to +125 °C 


Receptacle for PC board mounting can be ordered through AMP 
Inc.,Part # 3-331272-8 (Component Lead Socket), 40 required. 


For availability of MIL-STD-883B versions, contact DATEL. 
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FEATURES 


* 12-Bit resolution, 75 KHz 

- 8 Channels single-ended or 4 channels differential 
+ Miniature 40-pin DDIP 

» Full-scale gain range from 100 mV to 10V 

» High impedance output state 

* No missing codes 


GENERAL DESCRIPTION 


The HDAS-75,-76 are complete data acquisition systems con- 
taining an internal multiplexer, instrumentation amplifier, sam- 
ple-hold, analog-to-digital converter and three-state outputs. 
Packaged in a miniature 40-pin double-dip package, the 
HDAS-75/76 has a low power dissipation of 500 milliwatts. 


The HDAS-76 provides 4 differential inputs and the HDAS-75 
provides 8 single-ended inputs. An internal instrumentation 
amplifier is characterized for gains of 1,2,4,8,10 and 100. The 
gain range is selectable through an external resistor. 


TECHNICAL NOTES 


1. Rated performance requires using good high-frequency cir- 
cuit board layout techniques. The analog and digital grounds 
are not connected internally. Avoid ground-related problems 
by connecting the analog, signal and digital grounds to one 
point, the ground plane beneath the converter. Due to the in- 
ductance and resistance of the power supply return paths, re- 
turn the analog and digital ground separately to the power 
supplies. 


2. Double-level multiplexing allows expanding the multiplexer 
channel capacity of the HDAS-75 from 8 single-ended chan- 
nels to 128 single-ended channels or the HDAS-76 from 4 
differential channels to 32 single-ended channels. 


HDAS-75,-76 
12-Bit, 75 KHz 
Data Acquisition Systems 


MECHANICAL DIMENSIONS 
INCHES (MM) 


0.810 Max. 
= (20,6) = 5 


0.150 (3,8) Min._ 


a 0.190 (4,9) Max. 
j 


GAIN GAIN INST. AMP 
HE LO ouT 
Ww «10 12 


CHO/CHO HI 
CHI/CH1 HI 
CH2/CH2 HI 
CH3/CH3 HI 
CH4/CHO LO. 
CHS/CH1 LO 
CH6/CH2 LO 
CH7/CH3 LO 


LTE 


1 
2 
3 
4 
8 
7 
6 
5 


SIGNAL 
14 
GND 


39 «(3837 
CA2 CAI CAO 


19 35 3 «620 18 
ANA DIG +5V +15V -15V 
GND GND 


13 40 
REF START 
OUT CONVERT 


21 
EOC 
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» 
i 0.010 X 0.018 KOVAR 
HDAS-75 pee 
20 Spaces HDAS-76 : nes i 
at 0.100 (2,5) F 
Intervals BOTTOM 
VIEW 
—— 0.600 > 
(15,2) 0.100 
; = 2 
INPUT/OUTPUT CONNECTIONS 


33 «(BIT 1 (MSB) 
BIT2 


32 START CNVRT 
31 BITS CA2 

30 BIT4 CAI 

29 BITS CAO 

28 BIT6 +5V 

27 BIT7 DIGITAL GND 
26 BITS DIGITAL GND 
25 BITS BIT 1 (MSB) 
24 BIT10 

23 BIT 11 

22 BIT 12 (LSB) 

34 DIGITAL GND 


9.NO CONNECTION BIT 12 (LSB) 
EOC 


5-15 


5-16 


AA Supp BE 
-15V Supply (pin 18) 
+5V Supply (pin 36) 
Digital Inputs 

(pins 37-40) 

Analog Inputs (pins 1-8) 
Lead Temp. (10 Sec.) 


UloO+I6 vac 
0 to-18 Vdc 
-0.5 to +7.0 Vde 


-0.3 to +6.0 Vdc 
+25 Vv 
300 °C 


FUNCTIONAL SPECIFICATIONS 
Apply over the operating temperature range and at +15V dc and +5V de 
unless otherwise specified. 


Number of Inputs 
HDAS-76 
HDAS--75 

Input Voltage Ranges 
Gain = 1 
Gain = 100 

|.A. Gain Ranges 


Input Impedance 
CH ON, CH OFF 
Input Capacitance 
(-75) CH ON, CH OFF 
(-76) CH ON,CH OFF 
Input Bias Current 
Input Offset Current 
Input Offset Voltage 
Common Mode Volt. Range 
CMMR, G=1,@10Hz, 
Vem=1V p-p 
Voltage Noise (RMS) 
Gain =1 
Gain =8 
MUX Crosstalk @ 125 KHz 
MUX ON Resistance 
Bias Current Tempco 
Offset Current Tempco 
Offset Voltage Tempco 
Input Gain Equation 


DIGITAL INPUTS 


Logic Levels 
Logic 1 
Logic 0 

Logic Loading 

Logic 1 

Logic 0 


OUTPUTS 


Logic Levels 
Logic 1 
Logic 0 

Logic Loading 
Logic 1 
Logic 0 

Internal Reference 

Voltage, +25 °C 

Drift 

External Current 


Output Coding 


4 differential inputs 
8 single-ended inputs 


0 to +10V , +10V 
0 to 100 mV , +100 mV 
1, 2, 4, 8, 10, 100 


Doubles (max.) every 10 °C above 70 °C 
Doubles (max.) every 10 °C above 70 °C 
(+30 ppm/ °C x gain) +20 ppm/ °C (max.) 
Rg = 1/(gain -1)/2K] 


Straight binary/Offset binary 


viru wu 

-55 to +125 °C 
Differential Nonlinearity 

+25 °C 

0 to +70°C 

-55 to +125 °C 
F.S. Abs. Accuracy +25 °C 

0to+70°C 

-55 to +125 °C 
Unipolar Zero Error,+25 °C 
Unipolar Zero Tempco 
Bipolar Zero Error, +25 °C 
Bipolar Zero Tempco 
Bipolar Offset Error,+25 °C 
Bipolar Offset Tempco 
Gain Error, +25 °C 
Gain Tempco 
Harmonic Distortion (- FS) 
(DC to 5KHz,10V pk-pk) © 
No Missing Codes 


SIGNAL TIMING 


MUX Address Set-up Time 
Start Convert Pulse Width 
Data Valid Before 

EOC Signal Goes Low 
Conversion Time, +25 °C 

0to+70°C 

-55 to +125 °C 
Throughput Rates 

Gain= 1, © 

Gain = 2, © 

Gain = 4, ® 

Gain = 8, © 

Gain = 10, © 
Gain = 100, 


S/H PERFORMANCE 


Acquistion Time 
Full Scale Step to 0.01% 
Full Scale Step to 0.1% 
Aperture Delay 
Aperture Uncertainty 
Slew Rate 
Hold Mode Settling Time, 
10V to +0.01%FS 
10V to +0.1%FS 
Feedthrough Rejection 
Droop Rate, ® 


POWER SUPPLY 


Range +15V 
-15V 
+5V 
Current +15V 
-15V 
+5V 
Power Dissipation 
Power Supply Rejection = %FSR/ %V 


ENVIRONMENTAL 
Oper. Temp. Range, -MC, -PC +70 | °C 
-MM +125 | °C 
Storage Temp. Range +150 | °C 
40-pin DDIP 


Package Type 
Weight 0.32 02./(9 grams) max. 


® Specifications valid at 25 °C and over the temperature ranges of 0 to +70 °C and 
-55 to +125 °C. 


DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194/TEL (508) 339-3000/TLX 174388/FAX (508) 339-6356 


® DVAMEL 


HDAS-75/76 OPERATION 


The HDAS devices accept either 8 single-ended or 4 differen- 
tial input signals. Tie unused channels to SIGNAL GROUND, 
pin 14. 


Channel selection is accomplished using the multiplexer ad- 
dress pins shown in Table 1. Obtain additional channels by 
connecting external multiplexers. 


The acquisition time is the amount of time the multiplexer, in- 
strumentation amplifier and sample-hold require to settle within 
a specified range of accuracy after the start convert goes high. 
The acquisition time can be measured by how long EOC is 
low before the rising edge of the START CONVERT pulse for 
continuous operation. Higher gains require the use of the 
RGAIN resistor to increase the acquisition time. The gain is 
equal to 1 without an RGAIN resistor. Table 2 refers to the 
appropriate RGAIN resistors for various throughputs. 


Rea HI 


Roan LO 


+10V REF 13 


+ 
47 eo vo wie 
-15V 
ee «_15| GAIN ADJUST 
-15V +15V 
20K : 16} OFFSET ADJUST 


HDAS-75/76 


Figure 2. Typical Connection Diagram 
NOTES: 


t 
cs 
3. 
4. 
5. 


For unipolar operation, connect pin 12 to pin 17. 

For bipolar operation, connect pin 13 to pin 17. 

Ground pin 15 if Gain Adjust is not used. 

Leave pin 16 open if offset adjust is not used. 

Position RGAIN as close as possible to pins 10 and 11. Use RN55C, 1% 
resistors. 


CALIBRATION PROCEDURE 


1. Connect the converter per Figure 2 and Tables 2 and 3 for 
the appropriate full-scale range (FSR). Apply a pulse of 1.0 
usec (typical) to the START CONVERT input (pin 40) at a 
rate of 75 KHz. This rate is chosen to reduce flicker if LED's 
are used on the outputs for calibration purposes. 


For Immediate Assistance, Dial 1-800-233-2765 


HDAS-75,-76 


Table 2. Input Range Parameters 


DRPUTANGE [GAN [ RGAN [THROUGHPUT | 


0 to +10V 

0 to +5V 

0 to +2.5V 

0 to +1.25V 
0 to +1.0V 

0 to +100mV 


= (gain - a 
2K 


Table 1. MUX Channel Addressing 


MUX ADDRESS PINS 
39° 38 37 


CA2 CAi CAO CHANNEL 


HDAS-76 


(2-BIT ADDRESS) 


HDAS-75 
(3-BIT ADDRESS) 


2. Zero Adjustments 


Apply a precision voltage reference source between the ana- 
log input and signal ground (pin 14). Adjust the output of the 
reference source per Table 3. For unipolar, adjust the zero 
trimming potentiometer so that the output code flickers equally 
between 0000 0000 0000 and 0000 0000 0001. 


For bipolar operation, adjust the potentiometer such that the 
code flickers equally between 1000 0000 0000 and 1000 0000 
0001. 

3. Full-Scale Adjustment 

Set the output of the voltage reference used in step 2 to the 
value shown in Table 3. Adjust the gain trimming potentiome- 
ter so that the output code flickers equally between 1111 1111 
1110 and 1111 1111 1111. 

4. To confirm proper operation of the device, vary the preci- 


sion reference voltage source to obtain the output coding list- 
ed in Table 4. 


Table 3. Zero and Gain Adjust 
Zero Adjust Gain Adjust 
+1/2 LSB +FS - 11/2 LSB 
0 to +10V de +1.22mV +9.9963V dc 
+10V de +2.44 mV de +9.9927V de 


HDAS-75,-76 


® DVAYEL 


TIMING 


The EOC output signal, when high, indicates that a conversion 
is in process. During a conversion the digital output buffers 
are in a high impedance state, preventing data from being 
read. A START CONVERT input received during a conversion 
has no effect on the existing conversion. As shown in Fig- 
urei1a, data can be read while START CONVERT is high and 


The A/D conversion begins on the falling edge of a start con- 
vert command. If START CONVERT stays low after EOC be- 
comes low, the output buffers stay in a high impedance state. 
Valid data can be read 150 nanseconds maximum after 
START CONVERT goes high. Figure 1b shows how to use 
the START CONVERT pulse to control when the output data 


EOC is low. becomes valid. 
| 
>| — 200 nS Max 
—e| = 50 nS Miin. 
| pel — 200 nS Max 
START | | 
CONVERT N-1 12 Sec, | N Net START “4 ii 
aes CONVERT value evel TaATe ht to atboleniahort-sretad 
— | : ; 
EOC T | | 
rahe 12 Sec, 
300 nS Min. = | nl ey | | Foc es | 
— > | 25nSM 
: {4 Nae Al {50S Max. —© 1 |< iy 
ouTPUT HIGH HIGH i 
DATA IMPEDANCE | ils | IMPEDANCE Ne i | (= 25nS Min 
output HIGH NA HIGH N 
DATA IMPEDANCE VALID IMPEDANCE VALID 
CAI | 


CAO 


Figure 1a. 
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Figure 1b. Data Valid with START CONVERT 


—=| |= 60nS Typical 


Returned High Later 


NOTES: 

Data Valid with START CONVERT 

immediately Returned High 1.. ASTART CONVERT pulse greater 

than 5 uS will slow the overall 
throughput. 

2. Retriggering START CONVERT be- 
fore EOT goes low will not initiate a 
new conversion. 

3. Timing specifications apply over the 
full operating temperature range. 


Table 4. Output Coding 


STRAIGHT BIN. 


+9.9976V 
+8.7500V 
+7.5000V 
+5.0000V 
+2.5000V 
+1.2500V 
+0.0024V 
0.0000V 


1111.1111.1111 
1110 0000 0000 
1100 0000 0000 
1000 0000 0000 
0100 0000 0000 
0010 0000 0000 
0000 0000 0001 
0000 0000 0000 
OFF. BINARY 


+9.9951V 
+7.5000V 
+5.0000V 
0.0000V 
-5.0000V 
-7.5000V 
-9.9951V 
-10.000V 


+FS -1 LSB 
+3/4 FS 
+1/2 FS 

0 

-1/2 FS 
-3/4 FS 

-FS +1 LSB 
-FS 


ORDERING INFORMATION 


MODEL NO. 


HDAS-76PC 
HDAS-76MC 
HDAS-76MM 
HDAS-76/883 
HDAS-75PC 
HDAS-75MC 
HDAS-75MM 
HDAS-75/883 


INPUT 


4D Channels 
4 D Channels 
4 D Channels 
4D Channels 
8 SE Channels 
8 SE Channels 
8 SE Channels 
8 SE Channels 


OPERATING 
TEMP. RANGE 


0 to +70 °C 
0 to +70 °C 
-55 to +125 °C 
-55 to +125 °C 
0 to +70 °C 
0 to +70 °C 
-55 to +125 °C 
-55 to +125 °C 


SEAL 


Plastic 
Hermetic 
Hermetic 
Hermetic 

Plastic 
Hermetic 
Hermetic 
Hermetic 


Receptacle for PC board mounting can be ordered through AMP 
Inc.,Part # 3-331272-8 (Component Lead Socket), 40 required. 
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HDAS-950/-951 
BS) (OVAAE IL 16-Bit, 100 KHz 


PRELIMINARY PRODUCT DATA Data Acquisition Systems 


FEATURES 


* 16-Bit resolution, 100 KHz 

» 8 Channels single-ended or 4 channels differential 
» Miniature 40-pin DDIP 

- Full-scale gain range from 100 mV to 10V 

» High-impedance output state 


GENERAL DESCRIPTION 


The HDAS-950/-951 are complete data acquisition systems 
containing an internal multiplexer, instrumentation amplifier, 
sample-hold, analog-to-digital converter and three-state out- 
puts. Packaged in a miniature 40-pin double-dip package, the 
HDAS-950/-951 have a low power dissipation of 2.4 watts. 


The HDAS-951 provides 4 differential inputs and the HDAS- 
950 provides 8 single-ended inputs. An internal instrumenta- 
tion amplifier is characterized for gains of 1, 2, 4, 8, 10 and 
100. the gain range is selectable using an external resistor. 


TECHNICAL NOTES 


1. Use external potentiometers to remove system errors or the 
small initial errors to zero. Use a 20K trimming potentiometer 

for gain adjustment with the wiper tied to pin 12 (ground pin 12 
for operation without adjustments). Use a 20K trimming poten- 


tiometer with the wiper tied to pin 11 for zero/offset adjustment are not connected internally. Avoid ground-related problems 
(leave pin 11 open for operation without adjustment). by connecting the analog and digital grounds to one point, the 
ground plane beneaththe converter. Due to the inductance 
2. Bypass the analog and digital supplies and the +10V refer- and resistance of the power supply return paths, return the an- 
ence (pin 9) to ground with a 4.7 uF, 25V tantalum electrolytic alog and digital ground’separately to the power supplies. 
capacitor in parallel.with a 0.1 uF ceramic capacitor. Bypass i , ’ Y 
the +10V reference (pin 9) to analog ground (pin 33). 4. Double-level multiplexing allows expanding the multiplexer 
channel capacity of the HDAS-950 from 8 single-ended chan- 
3. Rated performance requires using good high-frequency cir- nels to 128 single-ended channels or the HDAS-951 from 4 
cuit board layout techniques... the analog and digital grounds differential channels to 32 single-ended channels. 
~ lo Seo 
UNIPOLAR 
10 
GAl OFFSET SE" 
ENABLE ey est 5 r aa 6a ir em 15 ENABLE (9-16) INPUT/OUTPUT CONNECTIONS 
4 7 “ Seis ve 16 ENABLE (1-8) PIN | FUNCTION PIN | FUNCTION 
z erjeenore | 3 creme |g lacae 
CHOICHO HI 4 2x4 aa Tae 3 | CH2/CH2HI 38 | RGAIN LO 
CHIICH Hi) 27] (951) 27 ‘BIT 4/BIT 12 4 |CH3/CH3HI 37 | CA2/AMP INLO 
pai Hs = 26 BIT S/BIT 13 5 | CH4/CH3LO 36 | CA1 
cae tet lees Eh] 25, BIT.6/ BIT 14 6 | CH5ICH2LO 35 | CAO 
comin) att th (951) pn polation AmB 7 |CH6ICH1LO 34 | MUX ENABLE 
CHECHILO 7/4 (50) 8 | CH7/CHOLO 33 | ANALOG GROUND 
CH7ICHOLO. 8} — = 9 |+10VREF.OUT | 32 | +15V POWER 
a 10 | UNIPOLAR 31 | -15V POWER 
OUTPUTS) 11 | OFFSET ADJUST | 30 | BIT 1(MSBy BITS 
12 | GAIN. ADJUST 29 | BIT 2/BIT10 
tienes 13 | DIGITAL GROUND | 28_| BIT 3/BIT 11 
14 | +5V POWER 27 | BIT 4/BiT 12 
18 FSTAT2. 15 | ENABLE (9-16) 26 | BITS BIT 13 
22 FIFOMDIR, 16 | ENABLE (1-8) 25 | BIT&/ BIT 14 
19 FIFO READ 17 | FSTAT1 24 | BIT7/BIT 15 
18 | FSTAT2 23 | BIT 8/ BIT 16 (LSB) 
19 | FIFO READ 22 | FIFO/DIR 
Py = = = = Si 5 a 2 20 | START CONVERT | 21 | EOC 
CA2 CA1 CAO ANA DIG +5V +15V -15V0 +10 i 
(950) GND GND REF CONVERT EOC 
OuT 
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HDAS-950/-951 


ABSOLUTE MAXIMUM RATINGS 


PARAMETERS LIMITS UNITS 
0 to +18 
Oto -18 


-0.5 to +7.0 


+15V Supply (pin 32) 
-15V Supply (pin 31) 
+5V Supply (pin 14) 
Digital Inputs 

(pins 15-20, 22, 34-37) -0.3 to Vop +0.3 
Analog Inputs (pins 1-8) +14 

Lead Temp. (10 Sec.) 300 


FUNCTIONAL SPECIFICATIONS 
Apply over the operating temperature range and at +15V dc 
and +5V dc unless otherwise specified. 


Number of Inputs 
HDAS-950 
HDAS-951 

Input Voltage Ranges 
Gain =1 0 to +10V de, +5V de 
Gain = 100 0 to 100 mV de, +50 mV 

1A. Gain Ranges 1, 2, 4, 8, 10, 100 

Gain Equation Error A 

Input Impedance 
CH ON, CH OFF 

Input Capacitance 
(-950) CH ON, CH OFF 
(-951) CH ON,CH OFF 

Input Bias Current 

Input Offset Current 

Input Offset Voltage 

Common Mode Volt. Range 

CMMR, G=1, @ 10Hz, 
Vom=1V p-p. 

Voltage Noise (RMS) 

Gain =1 
Gain = 8 

MUX Crosstalk @ 100 KHz 

Bias Current Tempco 

Offset Current Tempco 

Offset Voltage Tempco 

Input Gain Equation 


DIGITAL INPUTS 


Logic Levels 
Logic 1 
Logic 0 

Logic Loading 
Logic 1 
Logic 0 


OUTPUTS 


Logic Levels 
Logic 1 
Logic 0 

Logic Loading 
Logic 1 
Logic 0 

Internal Reference 
Voltage, +25 °C 
Drift 
External Current 

Output Coding 


NOTES: 
® Specifications valid at 25 °C and over the operating temperature 
ranges of 0 to +70 °C and -55 to +125 °C. 


8 single-ended inputs 
4 differential inputs 


Doubles (max.) every 10 °C above 70 °C 

Doubles (max.) every 10 °C above 70 °C 

(430 ppnv °C x gain) +20 ppm/ °C (max.) 
Rg = 2K/(gain -1) 


@ Pulse widths greater than 5 uSec. will decrease the specified 
throughput rate. 
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- 5 mA 
Straight binary/Offset binary 


PERFORMANCE | MIN. | 


Resolution 
Integral Nonlinearity,25 °C 
0 to +70 °C 
-55 to +125 °C 
Differential Nonlinearity, +25 °C 
0 to +70 °C 
-55 to +125 °C 
F.S. Abs. Accuracy +25 °C 
0 to +70°C 
-55 to +125 °C 
Unipolar Zero Error,+25 °C 
Unipolar Zero Tempco 
Bipolar Zero Error, +25 °C 
Bipolar Zero Tempco 
Bipolar Offset Error,+25 °C 
Bipolar Offset Tempco 
Gain Error, +25 °C 
Gain Tempco 
Harmonic Distortion (- FS) 
(DC to SKHz,10V pk-pk) 
+25 °C 
-55 to +125 °C 
No Missing Codes 


SIGNAL TIMING 


Enable to Data Val. Delay 
MUX Address Set-up Time 
Start Convert Pulse Width, 2 
Data Valid After 
EOC Signal Goes Low 
Conversion Time, 
Throughput Rates 
Gain= 1, 
+25 °C 
Oto +70 °C 
-55 to +125 °C 
Gain = 2, @ 
Gain = 4, @ 
Gain = 8, © 
Gain = 10, @ 
Gain = 100, D 


Acquistion Time 
Full Scale Step to 0.01% 
Full Scale Step to 0.1% 
Aperture Delay 


Hold Mode Settling Time, 
10V to +0.003% FS 
10V to +0.1%FS 

Feedthrough Rejection 

Droop Rate © 


POWER SUPPLY 


Range +15V 
-15V 
+5V 
Current +15V 
-15V 
+5V 
Power Dissipation 


Oper. Temp. Range, -MC 
MM 


Storage Temp. Range 
Package Type 


Cnet ee 


40.006 
40.012 
TBD 
40.006 
40.012 
TBD 
20.15 
TBD 
TBD 
40.05 
TBD 
40.05 
TBD 
30.1 
TBD 
1 
TBD 


40-pin DDIP 


® DATEL 


HDAS-950/951 OPERATION 


The HDAS devices accept either 8 single-ended or 4 differen- 
tial input signals. Tie unused channels to ANALOG GROUND, 
pin 33. 


Channel selection is accomplished using the multiplexer ad- 
dress pins shown in Table 1. Obtain additional channels by 
connecting external multiplexers. 


The acquisition time is the amount of time the multiplexer, in- 
strumentation amplifier and sample-hold require to settle within 
a specified range of accuracy prior to EOC going low. The ac- 
quisition time can be measured by how long is low before 
the rising edge of the START CONVERT pulse for continuous 
operation. Higher gains require the use of the RGAIN resistor 
to increase the acquisition time. The gain is equal to 1 without 
an RGAIN resistor. Table 2 refers to the appropriate RGAIN 
resistors for various throughputs. 


Table 2. Input Range Parameters 


INPUT RANGE 


ra) 
2 
z 


THROUGHPUT 


100 KHz 
75 KHz 
75 KHz 
75 KHz 
75 KHz 
50 KHz 


Sw 
Soran 


100 KHz 
75 KHz 
75 KHz 
75 KHz 
75 KHz 
50 KHz 


1 
2 
4 
8 
10 
00 


Note Rgain = 2K/(gain -1) 


The HDAS devices enter the hold mode and are ready for con- 
version upon the start convert going high; the falling edge forc- 
es EOC high. the conversion is complete within a maximum of 
4 usec (+25 °C). EOC returns low, the data is valid and sent to 
the output. The sample/hold is now ready to acquire new data. 
The next start convert pulse repeats the process for the next 
conversion. 


—s = g800nS 
START N 
CONVERT 
es | 


7 17nS 


S/H | 
| 
| a <a —=— 100nS 
————ee 
EOC ae 
an are 


OUTPUT DATA 


DATA N-1 VALID XXX own N VALID 


Figure 1. HDAS-950/-951 Timing 


The specifications listed in Figure 1 apply over the full operat- 
ing temperature range unless otherwise specified. 


FSTAT1 _ FSTAT2 
Empty 
Half-full Table 5. 
Full FIFO Status 
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FIFO OPERATION 
FIFO/DIR When HIGH, the FIFO is enabled. When 
LOW, the data is brought directly to the 
output bits. 

FIFO READ A rising pulse edge brings the oldest 
(First In) word stored in the memory to 
the output bits. 

These outputs show the status of the 
FIFO. See Table 5. 


FSTAT1, FSTAT2 


Table 1. MUX Channel Addressing 


MUX ADDRESS PINS 

37 36 35 
CA2 CA1 CAO CHANNEL 

0 i) 0 O- 
0 0 1 1 HDAS-951 
0 1 0) 2 (2-BIT ADDRESS) 
0 1 1 3 
1 0 0 4 
1 0 1 5 HDAS-950 
1 1 0 6 (3-BIT ADDRESS) 
1 1 1 7 


4.7 uF 1 F 
DGND 13 
+6 34 | MUX ENABLE 
22| FIFO/DIR 
— 
__39} Roan HI 


§ Roms, Roan LO 
+10V REF 9 


+ 
ai an ? HF | HDAS-950/951 


-15V 

20K : 12) GAIN ADJUST 
-15V 9 +15V 
m3 11 | OFFSET ADJUST 
+15V 


Figure 2. Typical Connection Diagram 
NOTES: 


1. For unipolar operation, connect pin 9 to pin 10. 

2. For bipolar operation, leave pin 10 floating. 

3. Position Rgain as close as possible to pins. 
Use RNS5S5C, 1% resistors. 


HDAS-950/-951 
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propriate full-scale range (FSR). Apply a pulse of 1.0 psec 0.810 Max. 
(typical) to the START CONVERT input (pin 20) at a rate of 50 =— (206) —=| ¥ 

KHz. This rate is chosen to reduce flicker if LED's are used on { a aa 
the outputs for calibration purposes. 0.150 (3,8) Min. I. T | 


\ 0.010 X 0.018 KOVAR 


A 


0.190 (4,9) Max. 


2. Zero Adjustments 
os ee Me 24 

Apply a precision voltage reference source between the ana- | 
log input and analog ground (pin 33). Adjust the output of the ! 
reference source per Table 3 for the unipolar zero or the bipo- | 
lar zero adjustment. For unipolar, adjust the zero trimming po- | 
tentiometer so that the output code flickers equally between 
| 


0000 0000 0000 0000 and 0000 0000 0000 0001. ope 


HDAS-951 


20 Spaces 


For bipolar operation, adjust the potentiometer such that the Braet BOTTOM 


VIEW 


code flickers equally between 1000 0000 0000 0000 and 1000 
0000 0000 0001. 


3. Full-Scale Adjustment 


Set the output of the voltage reference used in step 2 to the 
value shown in Table 3 or for the unipolar or bipolar gain ad- 
justment. Adjust the gain trimming potentiometer so that the AZ ontop 
output code flickers equally between 1111 1111 1111 1110 indicates —— 0.600 > 
and 1111 1111 1111 1111. pint (15,2) 


| | 0.100 
| |S: (28) 
4. To confirm proper operation of the device, vary the precision 

reference voltage to obtain the output coding listed in Table 4. Table 3. Zero and Gain Adjust 


Zero Adjust Gain Adjust 
+1/2 LSB +FS - 11/2 LSB 
0 to +10V de +76 LV +9.99977V de 
+10V de +153 nV de +9.99954V de 
Table 4. Output Coding 


STRAIGHT BIN. 


SCALE 0 to +10V MSB LSB +10V de A 

+FS -1 LSB +9.99985V A: TAT A +9.9997V +FS -1 LSB 
7/8 FS +8.7500V 1110 0000 0000 0000} +7.5000V +3/4 FS 
3/4. FS +7.5000V 1100 0000 0000 0000} +5.0000V +1/2 FS 

1/2 FS +5.0000V 1000 0000 0000 0000 0.0000V 0 

1/4 FS +2.5000V 0100 0000 0000 0000 -5.0000V -1/2 FS 

1/8 FS +1.2500V 0010 0000 0000 0000 -7.5000V -3/4 FS 

1 LSB +0.00015V 0000 0000 0000 0001 -9:9997V -FS +1 LSB 
0 0.0000V 0000 0000 0000 0000 -10.000V -FS 


OFFSET BINARY 


NOTES 


1. This procedure is valid for single-ended inputs only. 
2. External circuitry is needed to alternately enable both 
bytes. 


ORDERING INFORMATION 
MODEL NUMBER INPUT OPER. TEMP. RANGE SEAL 


HDAS-951MC 4 D CHANNELS 0 to +70 °C Hermetic 
HDAS-951MM 4 D CHANNELS -55° to +125°C Hermetic 
HDAS-950MC 8 SE CHANNELS 0 to +70°C Hermetic 
HDAS-950MM 8 SE CHANNELS -55 to +125 °C Hermetic 


Receptacle for PC board mounting can be ordered through AMP Inc.,Part # 3-331272-8 
(Component Lead Socket), 40 required. 


For high reliability versions of the HDAS-950 & HDAS-951, contact DATEL. 
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MULTIPLEXERS 


Settling Time Access Input Power 
Model Channels 20V to 0.01% Time Range (Watts) Case Page 
MXD-409 4D 3 us 500 ns +15V 0.105 16-Pin DIP 6-5 
MX-808 8SE 3 ps 500 ns +15V 0.105 16-Pin DIP 6-5 
MXD-807 8D 3 us 500 ns +15V 0.105 28-Pin DIP 6-5 
MX-1606 16 SE 3 ps 500 ns +15V 0.105 28-Pin DIP 6-5 
MVD-409 4D 2.8 us 350 ns +15V 0.055 16-Pin DIP 6-1 
MV-808 8SE 2.8 ps 350 ns +15V 0.055 16-Pin DIP 6-1 
MVD-807 8D 2.4 us 300 ns +15V 0.105 28-Pin DIP 6-1 
MV-1606 16 SE 2.4 us 300 ns +15V 0.105 28-Pin DIP 6-1 
MX-818C 8 SE/4D 800 ns 125 ns +15V 0.540 18-Pin DIP 6-9 
MX-1616C 16 SE/8D 800 ns 150 ns +15V 0.900 28-Pin DIP 6-9 
New MX-826 8SE 200 ns 70 ns - £10.5V 0.395 24-Pin DIP 6-13 
New MX-850 4SE 50 ns 20 ns +10V 0.250 14-Pin DIP 6-15 
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Contact DATEL for your 
Data Acquisition component 
needs. 


Dial 
1-800-233-2765 
for 
Applications Assistance 
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MV Series 
» DATE= Low ON-Resistance 
CMOS Analog Multiplexers 


es 


FEATURES 


* 0.01% Accuracy MECHANICAL DIMENSIONS INCHES (MM) 
* Low “ON” resistance 

¢ Break-before-make switching 
¢ Dielectrically isolated CMOS 
- Single-ended or differential 

+ Fast settling time 

- DTL/TTL/CMOS-compatible 

¢ 350 KHz Sampling rate 


MV-808, MVD-409 


GENERAL DESCRIPTION 


ae 
The MV Series analog multiplexers are 4-, 8-, and 16- a 
channel monolithic devices featuring a low ON resistance of hea Tg i ong Ae 
270 ohms. These units are manufactured with CMOS ae 000 
technology using a dielectric isolation process. There are 8- 
and 16-channel single-ended models and 4- and 8-channel 
differential models in this series. Channel addressing is 
done by a 2-, 3-, or 4-bit binary code; an inhibit input 
enables or disables the entire device to permit expansion of 
the number of channels by using several devices together. 
Another important feature is break-before-make switching, 
which insures that no two channels are ever momentarily 
shorted together. With a high impedance load, transfer 
accuracies of 0.01% can be achieved at channel sampling 
rates up to 350 KHz. 
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MV Series 


rower Supply, anaiog 
Power Supply, digital 
Analog Input Voltage 
Digital Input Voltage 
Package Dissipation, max. 


FUNCTIONAL SPECIFICATIONS 
Typical at +15V supplies (and +5V supply for MV-808 & MVD-409), unless otherwise noted. 


ANALOG INPUTS 


Number of Channels 


Type 

Input Voltage Range 

Channel ON Resistance! 

Channel ON Resistance 2, max. over temp. 
Channel OFF Input Leakage 

Channel OFF Output Leakage 

Channel ON Leakage 

Channel OFF Input Capacitance 

Channel OFF Output Capacitance 


DIGITAL INPUTS 3 


Logic 0 Threshold, max. 

Logic 1 Threshold 4, min. 

Input Current, max., High or Low 
Channel Address Coding 
Channel Inhibit, all channels OFF 


PERFORMANCE 


Transfer Error, max. 
Crosstalk, 10 KHz 
Common Mode Rejection 
Settling Time, 20V to 0.1% 
Settling Time, 20V to 0.01% 


Inhibit/Enable Delay 
Break-Before-Make Delay 
POWER REQUIREMENTS 


Power Supply Voltage 


Power Supply Current 5, max. 
Digital Supply Voltage 
Digital Supply Current, max. 


PHYSICAL/ENVIRONMENTAL 


Operating Temperature Range 
MV-1606M Oper. Temp. Range 
Storage Temperature Range 
Package 


Footnotes 
1. For MV-1606M typical value is 170 ohms. 


2. For MV-1606M maximum value is 400 ohms. 
3. Channel address and inhibit inputs. 


TECHNICAL NOTES 


+20V +20V 
+30V - 
+|Vs +2V| +|Vs +2V| +|Vs +2V| 
+|Vs +4V| +|Vs +4V| 
1200 mW 1200 mW 


6 4 8 


1 
Single-ended 
+15V 
2702 
5002 
30 pA 
1.0 nA 
1.0 nA 
4 pF 
44 pF 


8 
Single-ended 
+15V 
2502 
5002 
20 pA 
100 pA 
100 pA 
4 pF 


Differential 
+15V 
2702 
5002 
30 pA 
1.0nA 
1.0nA 
4pF 
22 pF 


Differential 
+15V 
250Q 
5002 
20 pA 
50 pA 
50 pA 
4 pF 
10 pF 


+15V de 

+1,-2mA 
+5V de 
2mA 


0 to +70 °C 0 to +70 °C 
-55 to +125 °C 
-65 to +150 °C 


28 pin DIP 


0 to +70 °C 0 to +70 °C 


-65 to +150 °C 
16 pin DIP 


-65 to +150 °C 
16 pin DIP 


-65 to +150°C 
28 pin DIP 


4. For MV-808 and MVD-409; to drive from DTL/TTL logic 1K pull-up 
resistors to +5V should be used. 
5. For MV-1606M maximum current is +3, -1 mA. 


1. The transfer accuracy of the MV series multiplexers de- 
pends on both the source resistance and load resistance. 
For example, with zero source resistance and assuming 
500 ohms maximum channel ON resistance, the load im- 
pedance must be at least 5 megohms to achieve 0.01% 
accuracy. In practice it is recommended that a load impe- 
dance of 108 ohms or more be used. Source resistance 


should be kept as low as possible so that accuracy or settling 
time are not degraded. Less than 250 ohms is recommended. 


2. Channel expansion is accomplished by use of the inhibit in- 
put of the multiplexers. To expand the number of chan- 
nels, use multiple multiplexers with the inhibit inputs con- 
nected to a decoder. 
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MV Series 


CONNECTION AND APPLICATION 


CHANNEL ADDRESSING PIN CONNECTIONS 
MV-1606 
MV-1606 MV-808, MVD-807 
1° Out 
MVD-807] MV-808 2 —Vs 
INHIB. | INHIB. 
a 8IN 
x XX X x XX 1 NONE x va 
oooo 1 ooo °o 1 5 6IN 
ooo7 2 oo. ° 6 SIN 
7 4iN 
0010 3 010 ° a ts 
Ce a) 4 O41 1 oO 9 21N 
0100 5 100 ° vIN 
INHIBIT 
O Ris 6 101 ° eat 
0110 7 110 °o Caz 
om a4 8 ‘tlt ° caa 
1000 9 
MVD-409 
1 Piet MVD-807 
110 1 0 
1 ge - AQUT 
-Vs 
1 7160: ~ BAIN 
1 Frou TAIN 
1 eh) aa: 6A IN 
SAIN 
Tot hot 4A IN 
SAIN 
2A IN 
JAIN 
NC = NO CONNECTIONS Saat 
TOP VIEW SHOWN cal 
CA2 
CAA 
LEAKAGE CURRENT VS. TEMPERATURE 
S 22 Lape! ee ea 
er +125°C2TAz 55°C 
"1 2 
ge 1.8 
53 1.6 
#3 1.4 
8c 1.2 
2 
F.: 


+7 £8 49 £10 £11 £12 $13 414 415 
SUPPLY VOLTAGE (V) 


TEMPERATURE (°C) 


MV-1606, MVD-807 CHANNEL OFF OUTPUT LEAKAGE 
MV-808 CHANNEL OFF OUTPUT LEAKAGE ORDERING INFORMATION 
MVD-409 CHANNEL OFF OUTPUT LEAKAGE 

MV-1606, MVD-807 CHANNEL OFF INPUT LEAKAGE 
MV-808, MVD-409 CHANNEL OFF INPUT LEAKAGE OPERATING 


MODEL NO. CHANNELS TEMP. RANGE 


NEON = 


MV-808 8 S.E. 0 to 70°C 
MV-1606 16 S.E. 0 to 70°C 
MV-1606M 16 S.E. —55 to +125°C 
MVD-409 4 Diff. 0 to 70°C 
MVD-807 8 Diff. 0 to 70°C 
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Contact DATEL for up-to-date information on 
products covered by "Advanced" and 
"Preliminary" product data sheets. 


Dial 
1-800-233-2765 
for 
Applications Assistance 
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MX Series 
4-, 8-, and 16-Channel 
CMOS Multiplexers 


FEATURES 


+ 200 KHz Sampling rates 

* 0.01% Accuracy 

+ Dielectrically isolated CMOS 

+ Break-before-make switching 
+ Single-ended and differential 
+ Overvoltage protection 

+ DTL/TTL/CMOS-compatible 

+ 7.5 mW Standby power 


GENERAL DESCRIPTION 


The MX Series analog multiplexers are 4-, 8-, and 16- 
channel monolithic devices manufactured with a dielectri- 
cally isolated complementary MOS process. The circuits 
incorporate analog and digital input protection which 
protects the units from both overvoltage and loss of power. 
The digital inputs are DTL/TTL/CMOS compatible and 
address the proper channel by means of a 2-, 3-, or 4-bit 
binary code. An inhibit input enables or disables the entire 
device and this permits expansion of the number of 
channels by using several devices together. Another 
important feature of these multiplexers is the use of break- 
before-make switching to in-sure that no two channels are 
ever momentarily shorted together. Transfer accuracies of 
0.01% can be achieved at channel sampling rates up to 200 
KHz and over +10V signal ranges. 


Sienees t CHANNEL 
ie Rue ADDRESS 
DECODER 


BUFFERS 


Oo 
INHIBIT 
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MECHANICAL DIMENSIONS — INCHES (MM) 


MX-1606, MXD-807 


PINT 
{DENT 


ae OTTO 


PINT 
1OENT 


CROSSTALK VS. FREQUENCY 
OF INPUT SIGNAL 


SETTLING TIME (,.sec) 


CROSSTALK (% OF OFF CHANNEL SIGNAL) 


AL 
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Voltage Between Supply Pins 40V 40V 40V 40V 
VreF to Ground, V + to Ground +20V +20V +20V +20V 


Digital Input Overvoltage +|Vs +4V| +|Vs +4V| +|Vs +4V| +|Vs +4V| 
Analog Input Overvoltage +|Vs +20V| +|Vs +20V| +|Vs +20V| +|Vs +20V| 
Package Dissipation, max. 725 mW 1200 mW 725 mW 1200 mW 


FUNCTIONAL SPECIFICATIONS 
Typical at 25 °C +15V supplies R source <1K, unless otherwise noted. 


ANALOG INPUTS MX-808 MX-1606 MXD-409 MXD-807 


Number of Channels 8 16 4 8 
Type Single-ended Single-ended Differential Differential 
Input Voltage Range +15V +15V 
Channel ON Resistance e f 1.5 KQ 1.5KQ 
Channel ON Resistance, Over Temp. x 3 d i 2.0 KQ max. 2.0 KQ max. 
Channel OFF Input Leakage 30 pA 
Channel OFF Output Leakage b 5 ; 1.0nA 
Channel ON Leakage 

Channel OFF Input Capacitance 

Channel OFF Output Capacitance 


DIGITAL INPUTS ! 


Logic 0 Threshold +0.8V, max. 

Logic 1 Threshold, (TTL) 2 +4.0V min. é in. +4.0V min. +4.0V min. 
Logic 1 Threshold, (CMOS) 3 +6.0V min. i = = 
Input Current, High or Low 5 pA max. A 5 pA max. 5 vA max. 
Channel Address Coding 3 Bits i 2 Bits 3 Bits 
Channel Inhibit, all channels OFF Logic 0 i Logic 0 Logic 0 


PERFORMANCE 


Transfer Error, max. 0.01% 
Crosstalk, 1 KHz 0.005% 
Common Mode Rejection po 
Settling Time 4, 20V to 0.1% 2us 
Settling Time 4, 20V to 0.01% 3uS 
Turn ON Time 500 nS 
Turn OFF Time 300 nS 
Break-Before-Make Delay 80 nS 
Inhibit/Enable Delay 300 nS 


POWER REQUIREMENTS 

Rated Power Supply Voltage +15V de +15V de +15V de +15V de 
Power Supply Voltage Range +5V to +20V +5V to +20V +5V to +20V +5V to +20V 
Quiescent Current, max. +2,-1mMA +2,-1mA +2,-1mMA +2,-1 mA 
Power Consumption, 10 KHz Sampling 7.5 mW 7.5 mW 7.5 mW 7.5 mW 


PHYSICAL/ENVIRONMENTAL 


Operating Temperature Range 0 to +70 °C 0 to +70 °C 0 to +70 °C 0 to +70 °C 
Storage Temperature Range -65 to +150 °C -65 to +150 °C -65 to +150 °C -65 to +150 °C 
Package 16 pin DIP 28 pin DIP 16 pin DIP 28 pin DIP 


Footnotes 


1. The digital inputs are the channel address inputs and the inhibit input. 

2. Todrive from DTL/TTL circuits, 1K pull-resistors to +5V are recommended. With models MX-1606 and MXD-807, pin 13 should 
be left open. 

3. For a+6.0V threshold with models MX-1606 and MXD-807, pin 13 is connected to +10V. 

4. With a load impedance of >100 megohms in parallel with 2 pF. 


TECHNICAL NOTES megohms be used to minimize errors. Source resistance 
should be kept as low as possible so that accuracy is not af- 
1. The transfer accuracy of these multiplexers depends on fected; less than 1 K ohms is recommended. Higher source 
both the source resistance and the load resistance. With resistance, in addition to affecting accuracy, will degrade the 
zero source resistance, and assuming 2K ohms maximum settling time of the multiplexer. 
channel ON resistance, the load impedance should be at 
least 20 megohms to achieve 0.01% accuracy. In practice, 2. Channel expansion uses the inhibit input of the multiplexer. 
it is recommended that a load impedance of at least 100 A logic 0 on this input disables the mulitplexer. 
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PIN CONNECTIONS 


OnNOnNSON = 


NOTES: 


NOTES: 

CA CHANNEL ADDRESS 

Vg SUPPLY VOLTAGE 
NO CONNECTIONS 


LEAKAGE CURRENT VS. TEMP. 


100 nA 


2 
3 
4 
5 
6 
- 
8 
9 


100A 


LEAKAGE CURRENT 
2 
3 
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TEMPERATURE (*C) 


CONNECTION & APPLICATION 


MX Series 


CHANNEL ADDRESSING 


MX-1606 


x 
te) 
0) 
1?) 
i?) 
o 
i) 
0 
1) 


=a: “oa 


MX-808, MXD-807 


SETTLING TIME VS. SOURCE 


RESISTANCE (20V STEP) 


LH | 
~ 
® t00. 


7 


_ 5 


SOURCE RESISTANCE (Rg) in KILOHMS 


ORDERING INFORMATION 


MODEL NO. 
MX-808 


MX-1606 
MXD-409 
MXD-807 


CHANNELS 
8 S.E. 


16 S.E. 
4 Diff. 
8 Diff. 


OPERATING 
TEMP. RANGE 


0°C to + 70°C 
0°C to + 70°C 
0°C to + 70°C 
0°C to + 70°C 
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Contact DATEL for up-to-date information on 
products covered by "Advanced" and 
"Preliminary" product data sheets. 
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for 
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S DAneL 


MX-1616, MX-813 
High-Speed CMOS 
Analog Multiplexers 


FEATURES 


* 800 Nanoseconds settling time 
* Programmable input mode 

- Break-before-make switching 
» Dielectrically isolated CMOS 

* TTL/CMOS-compatible 


GENERAL DESCRIPTION 


The MX-1616 and MX-818 are high-speed high perfor- 
mance analog multiplexers manufactured with a dielectri- 
cally isolated CMOS process. Both devices achieve trans- 
fer accuracies of 0.01% at channel sampling rates of up to 
1.25 MHz over +10V signal ranges. These multiplexers are 
ideal for high-speed, multichannel, data acquisition sys- 
tems where the multiplexer operates into a high impedance 
load such as a sample-hold, buffer amplifier or instrumenta- 
tion amplifier. 


A unique feature of these circuits is tha ability of the use to 
program their inputs for either single-ended or differential 
operation. The MX-1616 is user programmable either as a 
single-ended 16-channel or as a differential 8-channel mul- 
tiplexer while the MX-818 is user programmable either as a 
single-ended 8-channel or as a differential 4-channel 
multiplexer. 


TAIN 


INHIBIT 
CAO 
CAI 
CA2 
CA3 


BAIN 


CA3 DECODE 


1B IN 


BOUT 


8B IN 


INPUT BUFFER AND DECODERS MULTIPLEXER 
SWITCHES 
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MECHANICAL DIMENSIONS 
INCHES (MM) 


. .060 TYP. 
i078) (1,52) (2,54) 


64 CHANNEL EXPANSION 
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MX-1616, MX-818 


ABSOLUTE MAXIMUM RATINGS MX-1616 
Voltage Between Supply 
Pi 


Analog Input Voltage 
Digital Input Voltage: 


Peckaas Dissipation, 
maximum 


PHYSICAL/ENVIRONMENTAL MX-1616 


CA3 =(—Vs- CA2=(—V5-2V) 
~ 6V <Logic AM ‘ 
<+6V 

+Vs +2V 

GRND —2v 


1200 mW 


18 Pin DIP 


* Same specification as column 1. 


. For TTL compatibility, the Logic Select pin (MX-1616 Pin 13, MX-818 Pin 8) is 
grounded or left open. 

. For CMOS compatibility, the Logic Select Pin (MX-1616 Pin 13, MX-818 Pin 8) 
is tied to the system Logic Supply. 

. Vin = +10V, lout = -100 pA. 

- 200 nseconds maximum at full rated operating temperature. 


FUNCTIONAL SPECIFICATIONS . 150 nseconds maximum at full rated operating temperature. 


Typical at +25°C, +15V dc supplies, unless otherwise noted. 


ANALOG INPUTS 


No. of Channels 


Input Voltage Range 

Channel ON Resistance, 
maximum? 

Channel ON Res. over 
Temp., maximum? 

Channel OFF Input 


Leakage 
Channel ON Leakage 
Channel OFF Input 
Capacitance 
Channel OFF Output 
Capacitance 


DIGITAL INPUTS 


Logic ‘‘0’’ Threshold, 
maximum: TTL 
CM 


Logic ‘‘1’’ Threshold, 
minimum: TTL 
CM 


Input Leakage Current, 


maximum: High 
Low 
Channel Address Coding... . 
Channel Inhibit, 
All Channels OFF 


PERFORMANCE 


Transfer Error, maximum ... 
Settling Time, 
10V step to 0.1% 
10V step to 0.01% .. 
Access Time, maximum ... . 
Enable Delay 
“ON’’, maximum 
Enable Delay 
“OFF’’, maximum 
Break Before Make Delay ... 


- 800 nsec. 


MX-1616 


16 Single-Ended 8 Single-Ended TECHNICAL NOTES 

8 Differential 4 Differential 

1. The transfer accuracy of the MX-1616 and MX-818 de- 
pends upon both the source and the load resistance. 
With zero source resistance and assuming 1 KQ maxi- 
mum chanel on resistance the load impedance must be 
at least 10 MQ to achieve 0.01% accuracy. Source re- 
sistance should be kept as low as possible so that ac- 
curacy or settling time are not degraded. Less than 
5002 is recommended. 


2. Channel expansion is accomplished by the use of the 
inhibit input of the multiplexers. To expand the number 
of channels, use multiple multiplexers with the inhibit 
inputs connected to a decoder. 


PIN CONNECTIONS 


MX-1616 MX-818 


AOUT 
-Vg 
4A1N 
SAIN 
2A IN 
1A IN 
INHIBIT 


0.01% 
250 nsec. 


©PN anna wn = 


150 nsec.* 


NOTES: 
CA CHANNEL ADDRESS 


150 nsec. 


125 nsec. NC NO CONNECTION 


20 nsec. 


POWER REQUIREMENTS 


Rated Power 
Supply Voltage 

Quiescent Current 
maximum 

Power Dissipation, 
_maximum 
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S DAVIEL MX-1616, MX-818 


CONNECTION & APPLICATION 


MX-1616 - USED AS 16 CHANNEL MULTIPLEXER MX-818 - USED AS 8 CHANNEL MULTIPLEXER 


USE CA3 AS DIGITAL | CONNECT A OUT TOB OUT 
ADDRESS INPUT ON CHANNEL TO 


USE CA2 AS DIGITAL | CONNECT A OUT TO B OUT 
ADDRESS INPUT ON CHANNEL TO 


1 ot @ oly 
4a Ree 1 MX-818 - USED AS DUAL 4 CHANNEL MULTIPLEXER 
1 9 Soha 
: CONNECT CA2 TO 
de te —V SUPPLY ON CHANNEL TO 
output | OUTPUT 
A B 
NONE NONE 
1B 
MX-1616 - USED AS DUAL 8 CHANNEL MULTIPLEXER 2B 


CONNECT CA3 TO a 


—V SUPPLY ON CHANNEL TO 


OUTPUT OUTPUT 
A 


4B 


NONE 
1A 
2A 
3A 
4A 
5A 
6A 
7A 
BA 


ORDERING INFORMATION 
OPERATING 


MODEL NO. CHANNELS TEMP. RANGE 


MX-818C 8 S.E. or 4 Diff. 0 to +70 °C 
MX-1616C  16S.E. or 8 Diff. 0 to +70 °C 
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MX-826 
Precision, High-Speed 
Multiplexer 


FEATURES 


225 nSec. maximum settling time to 0.01% 
400:nSec. maximum settling time to 0.003% 
150 nSec. maximum settling time to 0.1% 

8 Channels single-ended inputs 

395.mW Power dissipation 

Small 24-pin DDIP package 


GENERAL DESCRIPTION 


The MX-826 is a precision high-speed multiplexer char- 
acterized for 10-, 12-, and 14-bit applications. The per- 
formance benchmarks are its 225 nanoseconds maxi- 
mum settling time to 0.01% accuracy and its 


unprecedented specification of accuracy to 0.003%. 


The MX-826 provides.eight single-ended inputs. Chan- 


nel addressing is done by a three-bit binary code. 


Break-before-make switching assures that no two chan- 


nels are ever momentarily shorted together. 


The MX-826 operates from +15V and +5V power sup- 
plies. Models are available in two operating tempera- 


ture ranges: 0 to +70 °C and -55 to +125 °C. 


MECHANICAL DIMENSIONS 
INCHES (mm) 
: 0.800MAX | 
; 0.190 MAX 
| 0.010 X 0.018 
i 0.150 MIN. 
KOVAR Pins 38) 


0.600 
(15,2) 


EL 


11: 1.810 MAX. 
spaces (33,3) 
AT 0.100 

(2,5) 


NOTE: Pins have a 0.025 inch, +0.01 
stand-off from case. 


-15V +5V 


ANALOG 
INPUTS 


+15V 


OUTPUT 


2 13 12,17,18,23 
V 


CHANNEL 
ADDRESS 


Figure 1. MX-826 Simplified Block Diagram 
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INPUT/OUTPUT CONNECTIONS 


Al 
A2 
IN1 
IN2 


IN3 
IN4 
IN5 
IN6 
IN7 
IN8 
GROUND 


FUNCTION 


OUTPUT 
N/C 

N/C 

+15V (+Vcc) 
GROUND 
GROUND 
-15V (-Vee) 
N/C 

N/C 

N/C 
GROUND 
+5V (+Vop) 
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MX-826 
ABSOLUTE MAXIMUM RATINGS 


PARAMETERS LIMITS 

+15V Supply (Pin 16) 0 to +18V de 
-15V Supply (Pin 19) 0 to -18V de 
+5V Supply (Pin 24) -0.5 to +7V de 


-0.3 to +5.5V de 
-15 to +15V de 
300 °C 
Continuous 


Digital Inputs (Pins 1,2,3) 
Analog Inputs (Pins 4-11) 
Lead Temperature (10 sec.) 
Short Circuit to Ground 


FUNCTIONAL SPECIFICATIONS 


Apply over the operating temperature range and over the op- 
erating power supply range unless otherwise specified. 


INPUTS 


Input Voltage Ranges 
Digital Input, Logic Level 
Logic 1 
Logic 0 
Logic Loading 
Logic 1 
Logic 0 


OUTPUTS 


Output Range 
Output Current 
Stable Capacitive Load 
Output Impedance DC 
PERFORMANCE 
Gain 
Gain Error, 25 °C 
Gain Tempco, -55 to +125 °C 
Offset, 25 °C 
Offset Voltage Drift 
Slew Rate 
Cross Talk 
100 KHz 
1 MHz 
Bandwidth 
3 dB Small Signal 
Full Power 
Input Impedance 
Output Settling Time 
(10V step, +25 °C) 5002 Load 
0.1% 10 Bits 
0.01% 12 Bits 
0.003% 14 Bits 
(20V step, +25 °C) 1KQ.Load 
0.1% 10 Bits 
0.01% 12Bits 
0.003% 14 Bits 
Switching Characteristics 
Break before make delay 
Turn On/Turn Off 
Harmonic Distortion 
DC to 100 KHz, 10V pp 
+25 °C 
-55 to +125 °C 
1MHz 10V pp 
+25 °C 
-55 to +125 °C 
DC to 100 KHz 20V pp 
+25 °C 
-55 to +125 °C 
1MHz to 20V pp 
+25 °C 
-55 to +125 °C 
Signal-to-Noise Ratio 
with Distortion 
without Distortion 
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POWER SUPPLY REQ. 


Range 
+15V 
-15V 
+5V 
Current (Quiescent) 
+15V 
-15V 
+5V 
Power Supply Reject Ratio 
Power Supply Dissipation 


Operating Temp. Range 
-MC Models 
-MM Models 
Storage Temp. Range 
24-pin herm. sealed ceramic DIP 
0.010 x 0.018 inch Kovar 
0.42 oz. (12 gram) maximum 


TECHNICAL NOTES 


1. Bypass the +15V and +5V power supplies with a 1 uF, 25V 
tantalum electrolytic capacitor in parallel with a 0.1 uF ceram- 
ic capacitor. 


2. Analog signals up to +15V may be present while the MUX 
power supplies are off. 


3. The absence of an Roy specification or output leakage 
specification is related to the architecture of the switching net- 
work. The inputs see a constant 2.5 K Ohm input impedance 
whether the channel is on or off. 


4. Typical recovery times from an overvoltage condition of 
>+3V is approximately 200 nanoseconds from a negative 
overdrive and 700 nanoseconds from a positive overdrive. 


5. Double level multiplexing may be used to provide up to 
64 channels (nine MX-826's required). 


Table 1. Channel Addressing 


On MUX Address 
Channel| A2 Ai AO 


ANOOhWN— b 


s=—FOo O44 0o0O 
2omoano=8 6 


ORDERING INFORMATION 
Model No. Channels Oper. Temp. Range 


MX-826MC 8SE 
MX-826MM 8SE 


0 to +70 °C 
-55 to +125 °C 


Order PC board mounting receptacle through AMP Inc., 
Part # 3-331272-8 (Component Lead Socket), 24 required. 


For availablilty of MIL-STD-883B version contact DATEL. 


50 nSec settling time to 0.01% 
70 nSec settling time to 0.003% 


100 nSec settling time to 0.001% 
4 Channels, single-ended inputs 


207 mW power dissipation 
Small 14-pin DIP package 


GENERAL DESCRIPTION 


The MX-850 is a precision high-speed multiplexer character- 
ized for 10-, 12-, 14-, and 16-bit applications. The perfor- 
mance benchmarks are its 50 nanosecond maximum settling 


time to 0.01% accuracy and its unprecedented specification of 


accuracy to 0.001%. 


TECHNICAL NOTES 


ti 


For Immediate Assistance, Dial 1-800-233-2765 


Proper operation of the MX-850 multiplexer is dependent 


upon good board layout and connection practices. Bypass 
supplies as shown in the connection diagrams. Mount bypass ca- 
pacitors directly to the supply pins whenever possible. 


All grounds pins (9, 11, 13) should be tied together and 
connected to ground as close to the multiplexer as possible. 


When power is off, current limit input signals on pins 4, 5, 
6, and 7 to 20 mA. Failure to current limit will cause per- 
manent damage to the device, as when powering up or 
down, it is possible that two switches might be on at the 
same time. Excessive current (greater than 20 mA) will 
flow from the more positive input to the more negative in- 
put, permanently damaging the device. Applications 


where the power supply for the multiplexer also powers the 


signal sources may not require limiting resistors. See 


Figure 4. 


CH2 


CH3 


CH4 


SWITCH 
DRIVER 


Ao A 


MX-850 Simplified Block Diagram 


OUTPUT 


+5V 


GROUND 


-15V 


Muluipiexer 
I a eee 
FEATURES 


MX-850 Mechanical Dimensions 


INCHES (mm) 
0.500 MAX. 


(12,7) 
0.190 MAX. 


(4,8) 
0.150 MIN. 


0.010 x 0.018 (3,8) 
KOVAR Pins 


| 
6 0.800 MAX. 
SPACES (20,3) 
At 0.100 
(2,5) 


NOTE: Pins have 0.025 Inch +0.01 
stand-off from case. 


FUNCTION 


ENABLE 
AO 

Al 

CH 1 INPUT 
CH 2 INPUT 
CH 3 INPUT 
CH 4 INPUT 
OUTPUT 
GROUND 
+15V 
GROUND 
+5V 
GROUND 
-15V 


OBDNODNARWONM— 


MX-850 


ABSOLUTE MAXIMUM RATINGS 


PaRaWeTER [ems [nT 


+15V Supply (pin 10) -0.5 to +16.5 
-15V Supply (pin 14) +0.5 to -16.5 
+5V Supply (pin 12) -0.5 to +7.0 


Digital inputs (pins 1, 2, 3) -0.5 to +6.0 
Analog inputs (pins 4, 5, 6, 7) -10.5 to +10.5 
Analog Input Current +20 
Lead temperature (10 Sec) 300 max. 
Switching frequency/duty cycle 10/50 


FUNCTIONAL SPECIFICATIONS 


Apply over the operating temperature range and at +15V and 
+5V de unless otherwise specified. 


ANALOG INPUTS min. | Typ. | MAX. UNITS 


Analog signal range +10.0} Volts 
On resistance, +25 °C 90 

0 to +70 °C 120 

-55 to +125 °C 140 | Ohm 


Ron versus VIN See Figure 1 


Input leakage current (Off), 
+25 °C 
0 to +70 °C 
-55 to +125 °C 
Output leakage current (Off), 
+25 °C 
0 to +70 °C 
-55 to +125 °C 
On channel leakage current, 
+25 °C 
0 to +70 °C 
-55 to +125 °C 
Nonlinearity 
Large signal bandwidth 
(-3dB) 


DIGITAL INPUTS 


Logic Levels "1" 
Logic Levels "0" 
Logic Loading "1" 


- Volts 
0.8 | Volts 
1 | pA 
Logic Loading "0" =1 pA 


SWITCHING CHARACTERISTICS 


Access time 
Break-before-make 
delay time 
Enable delay (On, Off) 
Settling time, 10M Load 
(0.1%) 10V step 
(0.01%) 10V step 
(0.003%) 10V step 
(0.001%) 10V step 
Settling time, 5K Load 
(0.1%) 10V step 
(0.01%) 10V step 
(0.003%) 10V step 
(0.001%) 10V step 
Settling time, 10M Load 
(0.1%) 20V step 
(0.01%) 20V step 
(0.003%) 20V step 
(0.001%) 20V step 
Settling time, 5K Load 
(0.1%) 20V step 
(0.01%) 20V step 
(0.003%) 20V step 
(0.001%) 20V step 


Crosstalk © 
10 KHz (20 Vpp) 
1 MHz (20 Vpp) 
10 MHz (5 Vpp) 
20 MHz (3 Vpp) 
Chan. input capacitance 
(Off) 
(On) 
Chan. output capacitance 
(On) 


Power supply range 
+15V 
-15V 
+5V 

Power supply current, 


Power sup. rejection ratio 
Power supply dissipation, 


-55 to +125 °C 


Pd versus frequency 


PHYSICAL/ENVIRONMENTAL 
Operating temp. range 
-MC 


-MM 
Storage temp. range 
Package type 
-MC/MM 14-pin hermetic DIP 


Pin type 
-MC/MM 0.010 x 0.018 inch Kovar 
Weight 0.1 Oz. (3.5 grams) maximum 


® See Figures 2a and 2b. 


Table 1. Channel Addressing 


ON MUX ADDRESS 
CHANNEL En Al AO 


Disable 
1 


2 
3 
4 
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S DEL 


MX-850 


+125 °C 


+25 °C 


Ron 


-55 °C 


-10 8 6 4 202 4 6 8 10 


Input Voltage 


Figure 1. Channel On Resistance 
Versus Input Voltage 


OUTPUT 


(Load of a X10 probe) 


Figure 2b. Crosstalk Test Circuit 


For Immediate Assistance, Dial 1-800-233-2765 
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Figure 2a. Small Signal Crosstalk Versus 
Input Frequency 
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3 0.75 W 
a 07 
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SWITCHING FREQUENCY 50% DUTY CYCLE 


Figure 3. Power Dissipation Versus Switching Frequency 


Current Limiting Resistors 


1 pF 
= As noted in Technical Note 3, some current limiting tech- 
nique must be employed to protect the device. The fol- 
lowing lists the suggested resistor values for the current 
limiting resistors shown in Figure 4. 
0.01 pF| 42 
= ey +5V_isy eT -15V Input Ranges Limiting Resistors 
EN 
CounNae ripe T7001 He +10V R=5002 
3 s +5V R=2500 
= Al é <H1V No current limit needed 
i 15V 77 t15V bd. 
— R 4 MX-850 I Bite oc Other current limiting circuits can be used, such as a cur- 
ANALOSG| — WG + 7 0.01HF rent limited op amp drive, depending upon the 
INPUTS ee 5 application 
(+H10V @ ss CH2 = pp : 
zona | _sf_81 oH 
iz Z| cHa ARS 8 OUTPUT 
GROUND 


es Figure 4. Typical Connections 


| | | ] 5 6 < 8 INPUT CHANNELS 1 - 8 


OUTPUT 


3 to-8 LINE Figure 5. Cascading Multiple MX-850's 
DECODER 


Channel Expansion 


The MX-850's ENABLE input provides a means of channel ex- 
pansion. As shown in Figure 5 and in Table 2, multiple multi- 
plexers may be used by connecting the ENABLE inputs to a 


decoder. 
ORDERING INFORMATION 


MODEL OPERATING 
NUMBER TEMP. RANGE SEAL 


Table 2. Eight-Channel Addressing 


ON MUX ADDRESS 
CHANNEL | 1 2 3 


MX-850MC 0 to +70 °C Hermetic 
MX-850MM -55 to +125 °C Hermetic 


Receptacle for PC board mounting can be ordered through 
AMP Inc., Part # 3-331272-8 (Component Lead Socket), 14 
required. 


For availability of MIL-STD-883B versions of the MX-850, 
contact DATEL. 


1 
2 
3 
4 
5 
6 
Ui 
8 


ge oo aU al 
2a FF Ze a 
eamee digas cil 
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OPERATIONAL AMPLIFIERS 


DC Open Settling 
Loop Gain Time Slew Rate Bandwidth 
Model (V/V) (usec) (V/psec) Case Page 
AM-500 10° 200 ns/0.01% 1000 14-Pin DIP 7-3 
AM-1435 10° 70 ns/0.01% 300 14-Pin DIP 7-1 
INSTRUMENTATION AMPLIFIERS 
Gain Settling 
Model Range Time Case Page 
AM-551 1 to 1000 2 ys/0.01% 16-Pin DIP 7-5 
RESISTOR TUNEABLE OSCILLATORS 
Frequency 
Model Range Accuracy Case Page 
ROJ-20 20 Hz to 20 KHz 0.5% @ 1 KHz 24-pin DIP 7-7 
ROJ-1K 1KHz to 100 KHz 0.5% @ 10 KHz 24-pin DIP 7-7 


For Immediate Assistance, Dial 1-800-233-2765 


AMPLIFIERS 


Contact DATEL for your 
Data Acquisition component 
needs. 


Dial 
1-800-233-2765 
for 
Applications Assistance 
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AM-1435 
Ultra-High Speed Wideband 
Operational Amplifier 


S» DVN 


FEATURES 


+ 70 Nanoseconds settling to 0.01% 
* 1 GHz Gain bandwidth product 

* 100 dB Open loop gain 

¢ 80 dB Minimum CMRR 

» -55°C to +125°C Operation 


GENERAL DESCRIPTION 


DATEL’s AM-1435 is an_ ultrafast settling, wide-band 
operational amplifier. Utilizing precision thin-film: hybrid 
construction and differential input operational amplifier 
design techniques, the AM-1435 achieves a settling time of 


MECHANICAL DIMENSIONS 
INCHES (MM) 


only 70 nanoseconds for a 10 volt step to 0.01% accuracy. al 

High speed performance is optimized with high open-loop ERE tier 
gain, flat frequency response beyond 10 KHz. and a roll-off Bay i 

of 6 dB/octave to beyond 100 MHz. Typically, -gain aes 


bandwidth product is 1 GHz and slew rate is 300 V/ 
microsecond. 


AM-1435 dc characteristics include a dc open loop gain of 
100 db, 1 MQ input impedance, and an initial input offset 
voltage of only +2 mV. Input offset voltage drift is typically 
+5 uV/°C. Also featured is a minimum common. mode 
rejection ratio of 80 dB and full power frequency of 8 MHz. 


OFFSET 
+15V ADJUST 


2 


OUTPUT 


OUTPUT 


{3) CURRENT 


-—15V OPT COMP 
CAP CAP 


For Immediate Assistance, Dial 1-800-233-2765 


SOURCE 


4 COMMON 


NS 0.010 x 0.018 KOVAR 


= 


NOTE: PINS HAVE 0.025 0.01 INCH STANDOFF FROM CASE 


INPUT/OUTPUT 
CONNECTIONS 


[PIN] _FUNCTION 
| 1 | OPTIONAL CAP 


|_2 | OUTPUT 
COMPENSATION CAP. 


| 4 [ +15V SUPPLY (+Vs) | 
OFFSET ADJUS' 
OFFSET ADJUST 


Vs 


7-1 


AM-1435 


FUNCTIONAL SPECIFICATIONS 
Typical at +25°C, + 15V de supplies, unless otherwise noted. 


INPUT CHARACTERISTICS MINIMUM 
Differential between inputs............ 
Common Mode Voltage Range......... +7V 
Common Mode Rejection Ratio; 

OG... cia aia 010 0 cfesmrmisiace 5 eleleln > Sehenenene oar 80 dB 

1 MING «6 0 Ried cares cua rarer 70 dB 
Input Impedance; 

common mode ......5....00eeeeee 1 MQ | 2 pF 

differential mode ................-+ 2.5 kQ | 2 pF 
Input Offset Voltage? ..............2. _- 
Input Bias Current.............-...5. = 
Input Offset Current ...............+. _— 


Output Voltage. .................... 
Output Current?.................0085 
Stable Capacitive Load* 


PERFORMANCE 


dc Open Loop Gain? 
Input Offset Voltage Drift 
Input Bias Current Drift 
Input Offset Current Drift 
Input Voltage Noise, 
0.01 FEZ TOTO ois bic cmiecscale « + omar atare 
100 Hzto 10 kHz . 
10Hzto1MHz.... 
Input Current Noise, 
0.01 Hz to 10 Hz 
100 Hz to 10 kHz 
10 Hzto 1 MHz 
Power Supply Rejection Ratio 


DYNAMIC CHARACTERISTICS 


Gain Bandwidth Product.............. 
Unity Gain Bandwidth 
Full Power Frequency® ............... 
Settling Time, 10V to 0.025%” 
10V to 0.01% 
5V to 1.0% 


siaatarede apr 'ae wieetaters P a 


|. Slew Rate 
Overshoot ...... 

Propagation Delay . 
Rise Time, 10V Step ... 
Overload Recovery Time 


250 Viusec.§ 


POWER REQUIREMENTS 


Rated Supply Voltage 
Quiescent Current® 


PHYSICAL/ENVIRONMENTAL 


Oper. Temp. Range 


AM-1435MC 0 to +70 °C 
AM-1435MM9/MM-QL — -55 to +125 °C 
Storage Temp. Range = -65 to +125 °C 


Package 14-pin hermetically 
sealed ceramic 


DIP 


FOOTNOTES: 


1. Specified for dc linear operation. Common 
mode voltage range prior to fault condition is 
+10V de maximum. 


AM-1435MC 


TYPICAL 


1000 MHz 
150 MHz 
10 MHz 
60 nsec. 
70 nsec.® 
25 nsec. 
40 nsec. 
10 nsec. 
20 nsec. 


300 V/usec. 


5 nsec. 
40 nsec. 
50 nsec. 


ORDERING INFORMATION 


Model No. 


2. Adjustable to zero. 6.C, = 0.5 pF. 
3.R, = 5009. 7G =1 oF AM-1435MM 
4.C; = 3 pF. 8.+Vs = +15V de. AM-1435MM-QL 


5. Referred to input. 9. With 18°C/watt heat sink. 


2 


MAXIMUM 


+25 yV/°C 
100 na/ec 


a 
8 


a 
o 
is Wellgo 


bo 
= 


3 


INPUT O 


Operating 
Temp. Range 


0 to +70 °C 
-55 to +125 °C 
-55 to +125 °C 


» DATEL 


TECHNICAL NOTES 


1. The extensive use of a ground plane for all 
common connections is recommended. Keep 
lead length to a minimum with point-to-point 
connections wired directly to the amplifier pins. 
Use 1 uF tantalum bypass capacitors the +Vs 
and -Vs pins. 


2. When using the AM-1435MM over the +85 to 
+125°C temperature range, use an 18°C/W 
heat sink. 


~ 3. Apply negative supply voltage before the posi- 


tive supply. Power-up prior to applying power 
to eitherinput: If frequency response is not 
critical, use anvexternal input protection circuit. 


COMPENSATION - The typical connection 
diagram shows the AM-1435 in a unity gain 
inverting configuration. Use in any conventional 
amp circuit, the AM-1435, as.a noninverting 
amplifier, requires a noise gain of at least two 
(NOISE GAIN = 1 + Ra/R1). 


The 2 pF compensation capacitor at C1 is required 
for stable operation when the noise gain is less 
than 10. Compensation for bias current is 
provided by R2 and its:value determined by the 
formula 


R (R1) x (Ra) 

2 =. Rie Re 

Rs and C4 are optional. Use C4 when driving 
capacitive loads to prevent oscillation of the output 
stage. 


When using the AM-1435 at low impedances, 


include the feedback resistor as a part of the total 
output load. 


TYPICAL CONNECTION DIAGRAM 


O +15V 


OUTPUT 


DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194/TEL (508) 339-3000/TLX 174388/FAX (508) 339-6356 
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AM-500 Series 


Ultra-Fast 


Operational Amplifier 


FEATURES 


¢ 200 Nanoseconds settling to 0.01% 
* 1000V/Microsecond slew rate 

¢ 100 MHz Minimum gain-bandwidth 
* 10° Open loop gain 

¢ 1 Microvolt/°C drift 

¢ +50 mA Output current 


GENERAL DESCRIPTION 


The AM-500 Series. amplifiers are ultra-fast _ settling 
operational amplifiers for use in inverting applications. A 
unique feedforward amplifier design combines the 
characteristics of a low drift dc amplifier with those of a very 
fast AC amplifier. For optimum fast settling performance, 
this amplifier has an open loop gain roll-off of 6 dB per 
octave to beyond 100 MHz. 


Output settling time is 200 nanoseconds maximum to 0.01% 
for a 10 dc volt step change. Slew rate is 1000V/ 
microsecond for positive output transitions and 1800V/ 
microsecond for negative transitions. This high slew rate 
permits undistorted reproduction of a full load, 20V peak-to- 
peak sinewave out to 16 MHz. Gain bandwidth product is 
100 MHz minimum. 


AM-500 series dc characteristics include a de open loop 
gain of 10°, 30 megohm input impedance, and 1 
nanoampere bias current. Input offset voltage is +0.5 mV 
and input offset voltage drift is 1 microvolt/°C. Although 
these amplifiers do not. operate differentially, a dc offset 
voltage in the range of +5V de can be applied to the positive 
input terminal. 


Power supply requirement is +15V de at 22 mA quiescent 
current. The amplifiers will operate over a supply range of 
+10V to +18V dc. Output current capability is +50 mA with 
output short circuit protection. 


| OSE TERE SS a eR ARS 


NC NC NC -IN +IN  -Vg NC 


For Immediate Assistance, Dial 1-800-233-2765 


MECHANICAL DIMENSIONS 
INCHES (MM) 


NPUT BIAS CURRENT 


100 nA 


INPUT/OUTPUT CONNECTIONS 


OBNOnARWNM— 


te! 


DOT ON TOP 
REFERENCES 
PIN 1 


TEMPERATURE 


FUNCTION 


NO CONNECTION 
NO CONNECTION 
NO CONNECTION 
-INPUT 

+INPUT 

-SUPPLY 

NO CONNECTION 
COMMON 

DO NOT CONNECT 
OUTPUT 
+SUPPLY 

NO CONNECTION 
NO CONNECTION 
NO CONNECTION 


AM-500 Series ® DYVEL 


FUNCTIONAL SPECIFICATIONS, AM-500 SERIES TECHNICAL NOTES 


Typical ot 2370-f¢ 16M ds suppiy.aulpeeethonwise noted. 1. The circuit design shows the connection of the AM-500 series 
for fast settling operation with a closed loop gain of — 1. It can 


INPUT GHARAETEDISTES be used for fast settling at closed loop gains up to — 10. The 
Mode equivalent resistance seen by the summing junction should 
eo ee ee +5V be 500 ohms or less. For gains larger than — 1 use an input 
Maximum Input Voltage, no resistor of 500 ohms and pick a feedback resistor for the re- 
On inpalteanaanton . dy hea ia ili ‘vit quired closed loop gain (1k for —2, 1.5k for —3, etc.). 
Input Bias Current. . . “1 nA typical, 4 nA max. 2. A small feedback capacitor should be used across the feed- 
Input Offset Current . - 0.5 nA typ., 8 nA max. back resistor. Determine C in nanofarads from the following 
Input Offset Voltage .............. 0.5 mV typ., 3 mV max. formula: 
OUTPUT CHARACTERISTICS ne 1+ |G 
0.816Rf 
Output Voltage +10V min. ‘ . ries ah 
Cutan —— $.C-gactacted Fs ss typ., +25 mA min. where G is closed loop gain and Rf is in kilohms. 
peda 3. Summing point leads must be kept as short as possible. Input 
on it and feedback resistors should be soldered close to the body 
PERFORMANCE of the resistor directly to the summing point (pin 4). Summing 
point capacitance to ground must be kept very low. 
— os Lave rae sai 108 volts/volt 4. Low output impedance power supplies should be used with 1 
OO eo -. 1 uVI°C typ., 5 pV/2C max. uF tantalum bypassing capacitors at the amplifier supply ter- 
~55°Cto +125°C .. .. 5 pV/°C typ., 10 nV/°C max. minals. There are internal 0.03 uF ceramic capacitors in the 
Input Bias Current Drift, 4 amplifier. 
- ° - 
sae 3 it eace 3 ie doubldsaes 10°C 5. Although these amplifiers are inverting mode only, a dc volt- 
Input Voltage Noise,? age in the range of + 5V may be applied to the positive input 
0.01 Hz to 1 Hz BAN peak eaes re, terminal for offsetting the amplifier. 
‘ak-tO-peak max. 
1 a AMS me pV max. 6. For interrupted power applications, apply power to the 
20 nV RMS typ., 100 nV max. AM-500 three (3) seconds before operating the device. 


80 dB min. 


CONNECTION FOR FAST SETTLING 
WITH GAIN OF —1 


Gain Bandwidth Product 


Slew Rate, positive going 5 KEEP THESE 
Slew Rate, negative going : pa 
Full Power Frequency 
(20V peak-to-peak) 
Settling Time, INPUT 
10V step to 1%? 
10V step to 0.1%? 
10V step to 0.01%? 
Overload Recovery Time 


1 5F TANTALUM 


ZERO 
ADU. 
(£10 my) 


Voltage, rated performance +15V de 
Voltage, operating +10V de to +18V dc 180 = 
Quiescent Current 22 mA typ., 33 mA max. 


--0°C to +70°C 

0°C to +70°C 
AM-500/IMM/MM-Q -55°C to +125°C 

Storage Temperature Range -55°C to + 125°C ORDERING INFORMATION 

Package Type 14 pin ceramic 

i 0.010x0.018” Kovar 


0.09 ounces (2.5 grams) OPERATING 


MODEL NO. TEMP. RANGE 


FOOTNOTES: AM-500GC 0 to +70 °C 


1. de only 
2. —3 dB Single-pole bandwidth 
3. 1k Input and feedback resistors, 2.4 pF feedback capacitor 


AM-500MC 0 to +70 °C 
AM-500MM -55 to +125 °C 
AM-500MM-QL ~~ -55 to +125 °C 
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AM -551 
pS) DOVE L Low Cost, Programmable 


Gain Instrumentation Amplifier 


FEATURES 


* 1to 1000 Gain range 

* +0.01% Maximum nonlinearity 
+ 2Microseconds settling time 
* 100 dB CMRR 


GENERAL DESCRIPTION 
MECHANICAL DIMENSIONS 


DATEL’s AM-551 is a low cost, high performance, INCHES (MM) 


programmable gain instrumentation amplifier manufactured 
with hybrid thin-film technology. Gain is adjustable over a 
range of 1 to 1000 by the addition of a single external 
resistor and a simple user-selectable pin-strapping option. 
Maximum gain nonlinearity is +0.01%. 


The AM-551 dynamic characteristics include a settling time 
of 2 microseconds for a 20V dc output step to 0.01% 
accuracy. Slew rate is 23V dce/microsecond and small signal 
bandwidth is 400 KHz. Other specifications include a 


common mode rejection ration of 100 dB, a 10'2Q input 
impedance and a minimum output voltage swing of +11V 0.035 (0,9) 
dc. Maximum offset voltage drift is +15 microvolts/°C. a a i 
o- 0 Ey, 3) 
The combination of high accuracy, speed, low cost, and (2a) shepesoy 
rugged hybrid construction make the AM-551 and ideal 0.100 — 0.018 
choice for applications involving the remote amplification of = i= (2,8) ee 
low-level signals produced by thermocouples, strain gages 
and RTD’s, high performance data acquisition systems and 
remote instrumentation systems. 16-PIN CERAMIC DIP 
Power requirement is +15V dc and all devices are cased in. 
miniature, hermetically sealed, 16-pin ceramic packages. Mod- 
els are available for operation over the commercial, 0°C to 
+70°C, and military, -55°C to +125°C operating temperature 
ranges. 
PIN FUNCTION 
1 INPUT OFFSET ADJUST 
INPUT OFFSET ADJUST 2 | RG (Gain Resistor) 
‘5 _@ ny © 3 | + INPUT 
(12) OUTPUT GAIN SELECT | 47] RG "Gain ‘Besisto Sears ies | RG (Gain Resistor) 
“BORE 5 | — INPUT 
() ouTPUT 6 —Vs 
rd SIGNAL COMMON 
8 OUTPUT OFFSET ADJ. WIPER 
Re @ 9 OUTPUT OFFSET ADJUST 
aca 10 | OUTPUT OFFSET ADJUST 
11 OUTPUT 
Rg 12 OUTPUT GAIN SELECT 
|OUTPUT OFFSET ADJUST 13 GUARD 
2) +Vs 
| eae men ee INPUT OFFSET ADJUST 
INPUT OFFSET ADJ. WIPER 
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AM-551 


ABSOLUTE MAXIMUM RATINGS 


Positive Supply, Pin 14 
Negative Supply, Pin6 


Input Voltage ey 
Differential Input Volta: 
Output Short Circuit 
Power Dissipation 


FUNCTIONAL SPECIFICATIONS 


Typical at +25 °C, +15V de supplies, unless otherwise noted. 


INPUT CHARACTERISTICS 


Input Offset Voltage, unadjusted’, max. 
Input Bias Current, max. 

Input Offset Current, max. 

Input Impedance, Diff. or Com. Mode 
Common Mode Voltage Range, min. 


OUTPUT CHARACHTERISTICS 


Output Voltage Range, min. (RL = 2kQ. 
Output Current, min. 

Output Impedance? 

Output Offset Voltage, unadjusted’, max. 


PERFORMANCE 


Gain Range* 

Gain Equation? 

Gain Accuracy, max. 

Gain Nonlinearity, max. 

Gain Tempco, max.5 

Offset Voltage Drift, max. 

Input Bias Current Drift 

Input Voltage Noise, de to 100 Hz 
Power Supply Rejection Ratio 
Common Mode Rejection Ratio® 


Slew Rate 
Small Signal Response, (-3 dB) 


Settling Time, 20V to 0.01% 
1 


100 
1000 


G 
G 
G 
G 
G 


oun ona 


H11V 

+5mA 

0.52 

+1 mV x gain 


1 to 1000 V/V 
G=(1+20W/Re)G2 
40.04% 

40.01% 

50 ppm/°C 

15 pV/ °C 

Doubles for every 10 °C 
20 nVivHz 

82 dB 


96 dB 
98 dB 

100 dB 
23V/uS 


600 KHz 
200 KHz 
100 KHz 
40 KHz 


3.0 pS 
4.0 pS 
11S 
20 pS 
200 uS 


POWER REQUIREMENTS 


Rated Power Supply Voltage 
Supply Current, max. 
Power Supply Range 


+15V de 
+27 mA 
+5V to +18V 


PHYSICAL/ENVIRONMENTAL 


Operating Temperature Range 
MC 


MM 
Storage Temperature Range 
Package Type 


Footnotes: 


. Adjustable to zero. 
At 1 KHz, for all gain ranges. 


. 1kQ Source Imbalance 


NO OPRO- 


Oto +70 °C 

-55 to +125 °C 

-65 to +150 °C 

16 pin Ceramic DIP 


To 0.01% accuracy. Higher gains degrade performance 
. Tempco of Rg = +0 ppm/ °C. For Rg = <2, Gain Tempco = 5 ppm/ °C 


. Gg is the gain of the second stage of the AM-551. Connecting output gain select 


(pin 12) to the output (pin 11) sets the second stage gain at 1. Connecting output 
gain select (pin 12) to signal common (pin 7) sets the second stage gain at 10. 
Rg is the gain resistor for the first stage and is connected to Rg (pins 2, 4). 


®» DVWEeL 


TECHNICAL NOTES 


1. A 25 kQ trimpot may be used for both input and output offset 
adjusts. The trimpot is connected across the input offset ad- 
just pins (Pins 1, 15) and the wiper is connected to Pin 16. 


For output offset adjust, the trimpot is connected across the 
output offset adjust pins (Pins 10, 9) with the wiper connected 
to Pin 8. 


2. For unity gain, Rg is left open and the output gain select pin 
(Pin 12) is tied to the output pin (Pin 11). To avoid oscillation 
in the unity gain configuration, the connection between the 
output gain select pin and the output pin should be kept as 
short as possible. 


3. Gain selection is accomplished in two stages. The input stage 
gain (G;) is selected by an external gain resistor (Rg) con- 
nected across the (Rg) pins, (Pins 2, 4) and is expressed as 
follows: 

G, = 20k 
Re 
The output stage gain (G2) is selected by external pin- 
strapping: For G2 = 1, connect the gain select pin (Pin 12) to 
the output pin (Pin 11). For G2 = 10, connect the gain select 
pin (Pin 12) to the signal common pin (Pin 7). 
The total gain of the amplifier is as follows: 


Gis GpxGy"= (: + 2) oy 


4. Both power supplies should be bypassed to ground with 0.1 
microfarad electrolytic capacitors. 


TYPICAL CONNECTION DIAGRAM 


+15V 


(-) Input © 
(+) Input © 


Output Offset 
a 
ane **See Technical note #3 


ORDERING INFORMATION 


OPERATING 
TEMP. RANGE 


MODEL NO. 


AM-551MC 
AM-551MM 


0 to +70 °C 
-55 to +125 °C 
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ROJ-20, 1K 
Resistor Tuneable 
Oscillator 


FEATURES 


* Oscillation frequency is set by two external 
resistors 

+ Ultra low distortion: 0.0018% typical 

« Stable 

¢ Hybrid, smalt 


GENERAL DESCRIPTION 


ROJ-20 and ROJ-1K are resistor tuneable oscillators whose 
oscillation frequency is set with.two external resistors. Out- 
put frequency range of ROJ-20 is 20Hz to:20KHz while that 
of ROJ-1K is 1KHz to 100KHz. Output distortion is as low 
as 0.0018% typical at 1KHz frequency range. Output volt- 
age temperature coefficiency is also as low as 50ppm/°C. 
Output voltage amplitude is internally trimmed at 2.5Vrms 
+0.5% and this amplitude is adjusted to the range from 
500mV to 20Vp-p with external resistors. Sine and cosine 
waves are generated from two output terminals. A syn- 
chronization input terminal is provided in order to fine tune 
the relationship of these two outputs. 


Hybrid. construction has made it possible to build highly 
stable oscillators in small size at low cost. 


ROJ-20 ROJ-1K 


Cr 10000pF 1000pF 
Ci O4pF  0.027uF 
Cz 0.027HF 1000pF 
Ri 1MQ. 1180 ' ’ 


For Immediate Assistance, Dial 1-800-233-2765 


MECHANICAL DIMENSIONS 
INCHES (mm) 


1.36 (34.5) 


PIN SECTION 
0.02 0.01 (0.50.25) 


+ 


PHASE 


Phase Difference 


1.33(33.7) | p70. 72(18. 2— 


0.31 | 
(8.0) 
0. eb es 0) 


0.60(15. | 
0.74(18.7) 


fo. 10(2.54) 


DIFFERENCE BETWEEN SYNC INPUT AND OUTPUT 
(Fig.6) (Technical Note 5) 


“= Fa [Tl 
ern | 
a | 
“earetrel I 
rte ASL 
iat | 


0.90 0.95 1.00 1.05 1.10 
7 


Between Sync In & Output 


fin: Syne Input Frequency 
fo: Frequency when no Sync In is given. 


PIN CONNECTIONS 


PIN FUNCTION 
1 SYNCHRONIZATION. INPUT 
3 GND 

he 5 —15V POWER SUPPLY 
id +15V POWER SUPPLY 
11 OUTPUT 1 
12 20Vp-p 

14 20Vp-p 

16 | Rext 

18 OUTPUT 2 (-90°) 

19 Rext 

20 GND 

21 RExT 


Do NOT CONNECT UNUSED PINS. 


TF 


ROJ-20, 1K S DVAVNEL 


TYPICAL CONNECTIONS (Fig. 3) 


SPECIFICATIONS 
Typical value at 25°C with +15VDC supplies unless otherwise specified. 


ROJ-20 ROJ-1K 


OSCILLATED FREQUENCY 
Frequency Range (Note 1) 
Accuracy, Calculated Frequency 
Wave Shape 


OUTPUT CHARACTERISTICS 


Output Voltage/Current 

Voltage Level Accuracy (Note 2) ... 
« (20Vp-p, Note 3) 

Distortion 


20Hz - 20KHz 
0.5% @1KHz 
Sin, Cosin 


“| 4KHz - 100KHz aes 
0.5% @10KHz ° 
* Same as left 


+10V/5mA : a 
2.5Vrms +0.5%max. id —15v 
0.1% (<50KHz) 


0.05% (<10KHz) 
0.0018% typ (>70 Hz) 
0.005% max. 

(70Hz - 10KHz) 

50 ohm max. 7 
2 Kohm min. 100pF max. : 
0.4% (Rext1=Rext2) bs 


* (2KHz - 50KHz) 
0.01% max. (>50KHz) 


“OPEN: 25Vrms OUTPUT 


External Sync. “CLOSE: 20Vp-p OUTPUT 


° TECHNICAL NOTES 
Voltage Level Tracking Error 


Output Voltage TC 


50ppm/*C 


15ppm/°C 25ppm/*C 


1. Typical connections are shown in 


Figure 3. Do not connect unused pins 


Frequency TC : . 
to any points. The external synchroni- 
POWER REQUIREMENTS & ENVIRONMENT zation pin (Pin 1) is left open normally. 
Power Supply Voltage +15V+10% 2. Output voltage level is 20Vp-p when 
«| Power Supply Current +14mA, -21mA the pins 12 and 14 are connected, 
Operating Temperature Range .... |-20°C to +70°C 2.5Vrms when these pins are discon- 
Storage Temperature Range -30°C to +80°C nected. 
Relative Humidity 10% to 95% Non Condensing Any output voltage level can be set 
using external. resistors RV1 and RV2 
as shown Figure 4-a and 5-a. 
The curves 4-b and 5-b show approxi- 
.mate values. The use of potentiometers 
are recommended when an accurate 
level of output is desired. 
. Output frequency can be slightly shift- 
ed toward lower frequency range if two 


Note 1. Note 2. 


Note 3. 


Pins 12 and 14 OPEN. 
Pins 12 and 14 CONNECTED. 


Two external resistors are: 

ROJ-20 na 15.9 
fo (KHz) 

ROJ-1K 159 


Rext TimtouKHey om) . 


OUTRUT Levey aeoraer Cext are added. See Figure 3. 


Figures 4 and 5 
Relationship among Rext, Cext and fo 
(Technical Note 2) yi ionship among Rex 


- 159 
ROJ-20 Rext = (cox + 0.01) X fo 


Cext : uF fo : Hz 
ROJ-1K Rext= 


(Kohm) 


2.5Vrms or less (Kohm) 


159 
(CextF 0.001) xto (“OR”) 
4. Output frequency could become un- 

stable if the capacitive load exceeds 
100pF. The use of 50ohm resistor or an 
output buffer amplifier is recommend- 

Figure -_ Rv2 ed. 

5. Output frequency can be synchronized 
with the input from the pin 1. First, 
oscillate at nearly equal frequency to 
the one desired to be synchronized. 
Then, apply synchronization frequency 
to pin 1 at several Vrms level. 

Phase difference between synchroniza- 
tion input and. output frequency vs. the 
frequency ratio is shown in Figure 6. 


Figure 4a. 


2.5Vrms over 


> 
Figure 5a. as 
: a 


ORDERING INFORMATION 
MODEL 


{ ai n it 
0 


1K 10K 100K (Q) 
Figure 5b. = ®¥! 


» DESCRIPTION 


ROJ-20 
ROJ-1K 


20 Hz to 20 KHz output 
1 KHz to 100 KHz output 
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TUNABLE ACTIVE FILTERS 


Frequency 

Low High Band Band  Rolloff Cutoff Filter 
Model Poles Pass Pass Pass Reject (dB/Oct) Range (FC) Type Gain Case —— Page 
FLT-DL41* 4 ° 30 100 to 400KHz CA re) 32DIP_—«8-25 
FLT-DL42* 4 ° 30 250 to 1000 KHz CA H 32 DIP 8-25 
FLT-DL51* 5 ry 50 120 to 470 KHz CA re) 32 DIP 8-25 
FLT-DL52° 5 ry 50 300 to 1200KHz CA re) 32 DIP 8-25 
FLT-DL41/DL51§* 7 ry 50 100 to 400KHz CA H 232DIP «8-25 
FLT-DL42/DL52§* 7 ° 50 0.25 to 1.0MHz CA re] 2-32DIP «8-25 
FLT-C1 7 ry 52 78 Hz-20 KHz CH 1,2,4,8 32 DIP 8-21 
FLJ-DC 2 ry ‘eace ry 12 1 Hz-159 KHz BU,CH,BE 1~10 40 QDIP 85 
FLJ-D1 2 aa ee ° ° 12 1 Hz-1.599 KHz BU 1~10 40 QDIP a5 
FLJ-D2 2 ry + ry + 12 100 Hz-159.9 KHz BU 1~10 40 QDIP 8-5 
FLJ-D5LA1 5 . 60 10 Hz-2 KHz CA 040.3dBmax ~ 40QDIP 8-9 
FLJ-D5LA2 5 ry 60 100 Hz-20 KHz CA 040.3dBmax  40QDIP 39 
FLJ-D6LA1 6 ° 80 10 Hz-2 KHz CA 0203dBmax 40 QDIP 8-9 
FLJ-D6LA2 6 ry 80 100 Hz-20 KHz CA 0203dBmax 40 QDIP 39 
FLJ-VB 2 ¢ 12 200H2-20KHz BU +1dB 40QDIP__8-12 
FLJ-VH 4 ry 24 20Hz-20KHz BU +£0.5dB 40QDIP 8-17 
FLJ-VL 4 ° 24 100H2-100KHz _ BU £0.5dB 40QDIP___—-8-17 
FLJ-R3BA1 3 ° = 10Hz-2KHz CA 0 #1dB max 40QDIP 8-11 
FLJ-R3BA2 3 5 = 100H2-20KHz CA 0 +14B max 40QDIP8-11 
FLJ-R8LA1 8 ° 135 10H2-2KHz CA 040.1dBmax  40QDIP 8-11 
FLJ-RBLA2 8 ° 135 100H2-20KHz- CA 020.1dBmax 40QDIP 8-11 (ap) 
FLJ-R8LB1 8 . 100 10Hz-2KHz CA 0240.1dBmax 40QDIP 8-11 cc 
FLJ-R8LB2 8 . 100 100Hz-20KHz CA 0401dBmax 40QDIP 8-11 Lu 
FLJ-URIBA1 1 ° = ‘40Hz-1.6KHz BU 0+10B 20SIP «8-13 a 
FLJ-UR2BA1 2 ry = 40Hz-1.6KHz BU 0+1dB 20SIP_ «8-13 = 
FLJ-UR2EA1 2 ry = 40Hz-1.6KHz BU 0 +0.3dB 20SIP 8-13 wu 
FLJ-UR2LH1 2 “2 12 40Hz-1.6KHz2 ~ BU 0 40.308 20 SIP 8-13 
FLJ-UR4HA1 4 ° 24 40Hz-1.6KHz BU 041dB 20 SIP 8-13 Lu 
FLJ-UR4HB1 4 ry 42 40Hz-1.6KHz CH 0+1dB 20 SIP 8-13 => 
FLJ-UR4LA1 4 . 24 40Hz-1.6KHz BU 0 20.308 20 SIP 8-13 Ee 
FLJ-UR4LB1 4 ry 42 40H2-1.6KHz CH 0 +0.30B 20 SIP 8-13 O 
FLJ-URIBA2 1 . = 400Hz-10KHz BU 0210B 20SIP___—8-13 < 
FLJ-UR2BA2 2 + = 400H2-10KHz BU 04148 20SIP— 8-13 
FLJ-UR2EA2 2 ry = 400Hz-10KHz BU 0 40.348 20SIP 8-13 
FLJ-UR2LH2 2 o « 12 400H2-20KHz BU 040.348 20SIP_— 8-13 
FLJ-UR4HA2 4 ry 24 400H2-5KHz BU 04108 20SIP 8-13 
FLJ-UR4HB2 4 ry 42 400Hz-SKHz CH 02108 20 SIP 8-13 
FLJ-URALA2 4 A 24 400Hz-20KHz BU 040.308 20SIP_—«8-13 
FLJ-URALB2 4 ° 42 400Hz-20KHz CH 040.308 20SIP_—«8-13 
FLT-U2 2 + ¢ 12 0.001Hz-200KHz _BU,CH,BE,CA 0.1-1000 16 DIP 8-29 
BU = Butterworth BE = Bessel All Filters operate over the commercial temperature range -20°C to +70° 
CH=Chebyshev CA = Cauer/Elliptical Model FLT-U2 also operates at -55°C to +125°C 


§ Cascaded Pair * Preliminary 


For Immediate Assistance, Dial 1-800-233-2765 8-i 


Contact DATEL for your 
Data Acquisition component 
needs. 


Dial 
1-800-233-2765 
for 
Applications Assistance 
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Oscillator Adaptor 
for FLJ-D Series 


FEATURES 
MECHANICAL DIMENSIONS 

+ Output 2.5Vms +0.5% accuracy INCHES (mm) 

» 500mV ~ 20Vp-p wide amplitude range 

¢ Single inline small package 


2.03(51.5) 0.16(4.0) 


PIN SECTION 
0.02x0.01(0.5x0.25) 


GENERAL DESCRIPTION ee 

PIN 1 IDENT. 0.1 i ia; 
FLJ-ACO1 is an accessory used with the FLJ-D1, D2 and (2.54) Aes 
DC filters to build a digitally programmable oscillator. The (48.26) 0.05(1.2) 


oscillator is controlled with 3 digits of BCD logic input. The 
setting method, set frequency accuracy and TC depend on 
the filters which are to be used with this FLJ-ACO1, but the 


specifications related to output voltage such as output volt- FLJ-D1 FOR LOWER FREQUENCY (Fig. 4) 
age accuracy, stability and amplitude TC are determined by 

the FLJ-ACO1. The output voltage is trimmed internally to 0.47 uF 100K2 

provide 2.5Vrms +0.5% output. 3. te = 


FLJ-DC FOR LOWER FREQUENCY (Fig. 5) 
0.068 uF 
a 


a 


Note: FLJ-D1 or FLJ-DC with SO0OpF of Cext for lower than 10Hz oscillation, 
use one of these circuits. 


OUTPUT VOLTAGE ADJUSTMENT (Fig. 6) 


PIN] FUNCTION | PIN FUNCTION 

i IR 11_| OUTPUT PROTECTION 
2 _|LOOP OUTPUT! 12 | COMPENSATION 1 

3 [GND 13 | SUB (-90°) OUTPUT 
| 4 |+15V Supply | 14 | COMPENSATION 3 

5 |-15V Supply | 15 | MAIN OUTPUT 
6_|NC 16 | —Vref IN | 
7_INC 17 | COMPENSATION 2 

8 [NC [18 | OUTPUT RANGE 1 

9 [NC 19 [ OUTPUT RANGE 2 
10_|Cext 20 | =Vref OUT 


DO NOT CONNECT NC PINS 
PIN 14 SHOULD BE LEFT OPEN NORMALLY. 


GND +15V —15V ‘*& 1. Over Voltage Proteclion 


For Immediate Assistance, Dial 1-800-233-2765 8-1 


FLJ-ACO1 
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SPECIFICATIONS 


Typical at 25 °C, with +15V power supplies unless otherwise 
specified. 


ABSOLUTE RATINGS 


Power Supply Voltage (+Vs) +18V 
Signal Input (Pin 13) +Vs 
Detector Input (Pin 15) +Vs 


OUTPUT 


Output Voltage 
Voltage Range =100kHz 


2.5Vrms normal *1 
500mVrms to 2.5Vrms 


= 50kHz 500mVrms to 20Vp-p 
Voltage Set Accuracy +0.5% max. 
Amplitude TC 100 ppm/°C 
Output Resistance 5 max. 


Distortion 0.01% @10kHz 
Sub Output —90° phase of Main 


FREQUENCY 


Frequency Range 100Hz to 100kHz *2 
Frequency Set Error +0.1% 
Setting Method BCD 3 digits 


POWER SUPPLIES & ENVIRONMENT 


Supply Voltage +15V +10% 

Supply Current +14mA,-24mA 
Operating Temperature Range .... | —20°C to 70°C 
Storage Temperature Range —30°C to 80°C 
Operating/Storage Humidity 10% to 95%/80% RH 


“1. 20V p-p with pin connections, other voltage output ranges 
are available with the use of external components. 

*2. Expandable to wider range with the use of external 
components 


TYPICAL CONNECTION (Fig. 3) 


Output (— 90° ) 
Output 
swi 


FLJ-ACO1 nad 
alee OOGOGOOGO@ | 


veel 


fe Set Logic Input 


Note 1. Open SW1 and SW2 for 2.5 VimS output. Close SW1 and SW2 for 20Vp-p output. 
2 Two Cext are required for FLJ-DC. 


TECHNICAL NOTES 


1. Oscillation frequency range varies depending on 
the Digital Tuneable Filter to be used with 
FLJ-ACO1. 

FLJ-D1  1Hz~ 1.599 KHz 

FLJ-D2 100 Hz ~ 159.9 KHz 

FLJ-DC Determined by external capacitors 
Any model can be used connected as shown in 
Figure 3 to get the performance that meets the 
values shown in the specification table. 


2. FLJ-DC needs two external capacitors. The rela- 
tionship between capacitance and oscillation fre- 
quency fc is: 


fez —NU fe: Hz, Cext: pF 
20*Cext _N: Digital Number 


For example, once Cext of 0.005 uF and N of 
1000 are given, fc shall be 10 KHz. Therefore, 
with N of 1 to 1599, fc can be set at any frequency 
of 10 Hz to 15.99 KHz range with BCD logic in- 
puts. 


3. Expansion to higher frequency range: The maxi- 
mum frequency is 50 KHz for 20V p-p output even 
if FLJ-D2 is used. Connect pin 11 of both FLJ-DC 
and FLJ-ACO1 together to expand the oscillation 
frequency range to higher levels. Up to 100 KHz 
of frequency range is obtained for 20V p-p ampli- 
tude even though distortion ratio is slightly derated 
as the protection circuit in FLU-ACO1 works. Up 
to 159.9 KHz of oscillation shall be available for 
2.5 Vrms output with the same connection. 


4. Distortion at lower frequency range shall be im- 
proved with the addition of a few external compo- 
nents. 

a. With the FLJ-D1 connect as shown in Figure 
4. As little as 0.01% distortion can be attained 
at 4 Hz oscillation. 

b. With the FLU-DC, Cext = 5000 pF connect as 
shown in Figure 5. Distortion at 10 Hz shall be 
improved to 0.005%. 


5. Adjustment of output voltage: Normal 2.5 Vrms 
output voltage is obtained with SW1 of Figure 3 
open and 20V p-p is obtained with SW1 closed. 


For other output voltage, follow Figure 6 and the 
following equation. 


alll (KQ) 
Vo(rms) 


The range of Vo is 0.5 Vrms to 20V p-p. 


ORDERING INFORMATION 
MODEL NO. DESCRIPTION 


FLJ-ACO1 Oscillator adapter for FLU-D Series filters 
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FLJ-ACR1, 2 
Logic Controlled 
Resistor Network 


FEATURES 


- Cutoff frequency of resistor tuneable filters can be 
set with BCD logic. 

¢ Single inline hybrid. 

* Small size, low cost 


GENERAL DESCRIPTION 


FLJ-ACR series are logic controlled resistor networks. They 
are designed to be used with resistor tuneable filters such 
as FLJ-UR series. 


Four separate resistor networks are included in one pack- 
age. One network consists of four resistors such as R, R/2, 
R/4 and R/8. The value of R in FLJ-ACR1 is 1.59MQ while 
that of FLU-ACR2 is 150kQ. 


A combination of an FLJ-ACR and an FLJ-UR makes it pos- 
sible to make a filter whose cutoff frequency or center fre- 
quency is set with BCD logic. It is also possible to use this 
resistor network in the negative feedback loop of an amplifi- 
er circuit and control the gain with BCD logic. 


vik 
Logic Input #1 #2 #3 #4 Logic Input 


GND +15V -15v 
R=1.59M Q (FLJ-ACR1) 
R= 159k Q(FLJ-ACR2) 


For Immediate Assistance, Dial 1-800-233-2765 


MECHANICAL DIMENSIONS (Fig. 2) 
INCHES (mm) 


PIN SECTION 
0.02 0.01 (0.50.25) 


2.03(51.5) 0.16(4) 


0,16(4) 


1.9(48.26) 


0.05(1.2) 


FLJ-UR Series List 


Type 


FLJ-UR4LA1 LP, Butt. 
FLJ-UR4LB1 LP, Cheb. 


FLJ-UR2BA1 
FLJ-UR2EA1 
FLJ-UR4LA2 
FLJ-UR4LB2 
FLJ-UR4HA2 
FLJ-UR4HB2 
FLJ-UR2LH2 
FLJ-UR1BA2 


HP, Butt. 
HP, Cheb. 
LP/HR, Butt. 


BE, Butt. 
LP, Butt. 


LP/HP, Butt. 
BP, Butt. 


FLJ-UR2BA2 i BP, Butt. 
FLJ-UR2EA2 2pair__|_BE, Butt. 
LP: Lowpass BE: Band elimination 
HP: Highpass Butt.: Butterworth 
BP: Bandpass Cheb.: Chebychev 
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FLJ-ACR1, 2 
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SPECIFICATIONS 

Typical at 25°C, +15VDC power supplies unless otherwise specified. 

ABSOLUTE RATINGS 

Power SUPply VONAGE (EVE): 5.5 eissieaiaperad -sielernie tein is eintelele dite Pe Conenn wiv +18V 
Input Signal VONAG Griese aioe «pa ratee RideRS 5 <)s's'5'< hoes cleieitsinesews cine es +Vs 
Control Logie Vala i iceteamaticas afar asi 01s 5:51 /a/ieis'e nie Se +5.5Vmax., -0.5V min. 
FREQUENCY SET MODE 

BCD TBE isc57o is as areas F4,cieisis visiaratat. d's 1s soleus eae i ww rarwrelece aiais 6 Oto 15 
BCD iD iGit seaboep pte ois <cm. cicc stale cis Sunis oofeieinte erate aes sieve ieee s ots 1 to 16 


Table 1. Frequency Set Range (with FLJ-UR) Unit: Hz 


1a. FLJ-ACR1 or ACR2 Single Use 
FLJ-UR Suffix ~1 (Low Range) 
Frequency Set Mode 


FLJ-ACR1 To 


| Resolution 
| From 
FLJ-ACR2 To 


FLJ-UR Suffix 
Frequency 
Set Mode 


-1 (Low Range) 

BCD 

| 10) yams “| 0° 100 1k 
[10 -{ <wodo) re] ae.40 100 100 100 


* Output saturates at 11V de with zero logic code input (0000); however, digital code correspons to value of fc directly. 


BCD 


From 
To 
Resolution 


PERFORMANCE 

Frequehey met Orci ciatsep see aie eee te ae eee oo ois sinie dpi te +1% or less 
CONTROL CHARACTERISTICS Logic Code ........... BCD 1 digit (1, 2, 4, 8) 
LOGIC, AMGMEOVEN os nicfo isis vie cls leo nfo MMERRIMGAS 01 whe ip: ohe\n 6: mim © ai stwte cee OV: ON 


+5V or Open: OFF 
POWER SUPPLIES AND ENVIRONMENT 


Power Supply|(Operating Range) ...................06- +15V (+5V to +18V) 
Current 20 pet aiets x. cus ss eis [60.0% pp ERED» ihe ava ele, 6.5 +6.2mA, -1.2mA 
Operatifig*Fempératurel Range.,<-.:.i0.seeoecleaneate + indie wa sta bier Oto 70°C 
Storage Temperature Range .........-ceececesecseceeceecee —30°C to 80°C 
Operating Humidity Range .......... ce eeee eee eee eee eens 10% to 95% RH 
Storage Temperature Range te¥7.....:. . . ROUT TS we sree oe 10% to 80% RH 
TYPICAL CONNECTION (Fig. 3) 
it FLJ-2LH,1BA — 


Input 


FLJ-UR2LH,1BA 


8 


TECHNICAL NOTES 


FLJ-ACR1 and FLJ-ARC2 contain four 
separate resistor networks which are con- 
trolled by common logic inputs. There are 
two types of FLJ-UR's (resistor tuneable 
filters) which are to be connected with 
FLJ-ACR's to build BCD Logic Program- 
mable Filters. One type such as FLJ- 
UR2LH or FLJ-UR1BA requires two exter- 
nal resistors while all other FLJ-UR's re- 
quire four external resistors to set a cutoff 
frequency. Therefore, one FLJ-ACR can 
control two FLJ-UR2LH's or FLJ- 
UR1BA's. See Figure 3. 


BCD + 1 connections are made by con- 
necting pins 6 to 8, 11 to 10, 13 to 15, and 
18 to 17 on the units required per Table 
1a. or 1b. 


ORDERING INFORMATION 
MODEL RESISTANCE 


FLJ-ACR1 
FLJ-ACR2 


1.59 MQ 
159 KQ 


for FLJ-UR Filter Series 
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FLJ-D1, D2, DC 


Digital-Programmable 


Filter 


FEATURES 


Cutoff frequency is set by logic inputs 

- Lowpass, Highpass and Bandpass output func- 
tions are available simultaneously 

- Gain and Q are set by external components 

- High accuracy, high stable 


GENERAL DESCRIPTION 


FLJ-D1, D2, and DC are digitally programmable filters which 
can set the cutoff frequency and center frequency with 3 
digit BCD inputs. 


Two-pole lowpass, bandpass, and highpass output func- 
tions are available simultaneously from three different out- 
puts and notch function is available by combining these out- 
puts to the uncommitted op amp. 


To realize higher order filters, several filters can be cascad- 
ed. And to obtain higher performance of higher order filters, 
both Gain.and Q are designed to be set with external com- 
ponents: 


LB xr Oe 


ae psp pig 7 00 400 200 100 80 40 20 10 8 4 2 } "4 
Offset 
i “Otago 


BP Input 
*Ciwr FLJ-D1 50 ,000pF 


FLJ-D2 500pF 
FLJ-DC None. Need Cext. 


For Immediate Assistance, Dial 1-800-233-2765 


MECHANICAL DIMENSIONS 
INCHES(mm) 


0. 34(9,5) Alani inese, | 


PIN SECTION 
0.02X0.01(0.5x0.25) 


; 1.31 
cots acme Kate 
rn ee — a 20(30. E: 
0.1 (2.54) 
2.14(54.4) 1.33(33.7) 
ZENER OUTPUT (Fig. 3) 
+15V 
COM 
—15V 
PIN CONNECTIONS (Table 1) 
FUNCTION PIN FUNCTION 
INPUT (BP) 1 | 40 | +Vs (+15V) 
ANALOG GND. 2 | 39 _|5V ZENER OUTPUT 
INPUT (HP, LP) 3 | 38 | Vc(+5V) 
ANALOG GND 4 | 37 | DIGITAL GND 
OUTPUT (HP) 5 | 36 | ANALOG GND 
ANALOG GND 6 | 35 [NC 
AMP. (+) INPUT 7 | 34 |-Vs(-15V) 
AMP. (—) INPUT 8 | 33 |NC 
AMP. OUTPUT 9 | 32_|LOGIC 800 
ANALOG GND 10 | 31 |LOGIC 400 
Cext 1. 11 | 30 [LOGIC 200 | 
NC 12 | 29 |LOGIC 100 
OUTPUT (BP) 13 | 28 [LOGIC 80 
ZERO ADJ. (HP.LP) | 14 | 27 [LOGIC 40 
NEG. FEEDBACK IN | 15 | 26 [LOGIC 20 
! ANALOG GND 16 | 25 |LOGIC. 10 
Cext 2. 17 | 24 |LOGIC 8 1 
NC 18 | 23 |LOGIC. 4 
OUTPUT (LP) i9 | 22 [LOGIC 2 
ZERO ADJ. (BP)__ 20 [21 |LOGIC 1 


DO NOT CONNECT NC PINS TO OTHERS. 
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FLJ-D1, D2, DC 


® QVNNEL 


SPECIFICATIONS (Table 2) 


Typical at 25°C, +15V and +5V supplies, gain of -1, Q = /2/2 unless otherwise 


specified. 

ABSOLUTE RATINGS 

Power Supplies......... +Vs : +20V, Vc: +5.5V 
Control Logie Wnput . .... 5:5 cc 0 < esis Vc+0.5V 
Analog Inputen ues afawtttien eee... +Vs 


FILTER CHARACTERISTICS 


Frequency Program Range: FLU-D1 ... | 1Hz~ 1.599KHz 
100Hz ~ 159.9KHz 
0.1'Hz to 159.9 KHz 
Frequency Program BCD 3 digits, MSD is hexa-decimal (0~15) 
Frequency Program Accuracy ‘ +0.1% 
13S QS1x 10° tc 
12dB/oct (LP, HP), 6dB/oct (BP) 
Number of poles 2pole (1 pole pair) 
Voltage Gain 1~10 
Pass Band Gain Variance Depends on external resistors 
Resonant Frequency T.C. ......... 0.01%/"C 
Gain T.C. 0.2dB Full Temperature Range 
0.002% 


Distortion | 
35uVirms (LP), 100uVrms (HP), 30uVrms (BP) 
2KQ 


AMPLIFIER CHARACTERISTICS 


Input Voltage Range +10V min. 

Input Impedance 

Input Offset Voltage 

Input Bias Current 

Input Offset Drift 

Output Voltage/Current +10V/5mA min. 

Output Impedance 5Q max. 

Output Short Circuit Current 38mA 

Small Signal Frequency Bandwidth ... | 10MHz 
8V/uSec 


POWER SUPPLIES AND ENVIRONMENT 


Supply Voltages +Vs : £15V +10%, Ve : +5V +10% 
Supply Current +15mA, -18mA +2.2mA 
Operating Temperature Range -20°C ~ +70°C 

Operating Humidity Range 10% ~ 95% RH 

Storage Temperature Range -30°C ~ +80°C 

Storage Humidity Range 10% ~ 80% RH 


TECHNICAL NOTES 
1. The cutoff frequency of lowpass and 


highpass, and the center frequency of 
bandpass filters can be set with three 
digit BCD, TTL compatible logic inputs. 
The MSD is hexadecimal. See Table 2. 


. Thecutoff frequency is shown as either 


one equation of the following: 

N Ase 
fc = 30-6 Nz, C: uF, N : Digital 
Number 


fo= 5a hz, C: F, RIO, N:: Digital 
Number 

C = 50,000pF is contained in FLJ-D1 
and C = 500pF is contained in FLJ-D2 
respectively, while no capacitoris con- 
tained in FLJU-DC. 

The fc’s of each model are: 


res a N 
FLJ-D1 : fc = N or fc = 25x10 “Rf 


ae __N 

FLJ-D2 : fe=100N or fo=57 oO pF 

FLJ-DC : fo=5N—or fe =5—- 
eo OR 27-Cext-Rf 


The value of Rf is 3.183 MQ. 
The value of Cext is calculated taking 
these factors into consideration. 


. Each logic input is connected to 


CMOS4000 series internally. Then each 
input is pulled down with 100KQ re- 
sistors. The use of 10KQ pull-up resis- 
tors to +5V is recommended when 
filters are programmed with TTL logic. 


. An independent +5V zener diode is 


contained in the filter. The output vol- 
tage range of this diode is +4.87V ~ 
+5.12V. The connection shown in 
Figure 3 is recommended if a filter is 
driven by +15V supplies only. 


. Analog GND (Pin36) and logic GND 


(Pin37) are separated. Connect 
grounds of +15V and +5V externally. 
No return current of the digital power 
supply should flow through the analog 
ground. 


. The use of 4.7uF and 0.1uF bypass 


capacitors for both +15V and +5V lines 
close to the module is highly recom- 
mended. 
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S DVNIEL 
LOGIC INPUT CODING TABLE (Table 2) 


Logic Input *! Decimal fc (Cutoff Frequency) 
(MSD) (LsD) | Number | FLep1 | FLEHD2 


z 


Note: 1. Logic! = +5V 
Logic 0 = GND or OPEN 
“2.IFLJ-DC needs extemal capacitors. 
These values are ones when two 0.5uF are used as 
capacitors, 


GAIN AND Q 
The gain and Q of these filters are set with the following equations. 
1. Lowpass and highpass filters 


rae ae ere é 
Gain: G=g,7 (Rg : Q) 


; __Rg-(Rq+10°) 
& os Rq:(2Rg+10*) 


e a a a 
Rg = 10KQ when G = -1. Then, Rq = 30-1 
Then, the following values are obtained: 


Butterworth 0.70711 8.918KQ 

Bessel 0.57735 13.66KQ 

See Figures 4 and 5 for "Amplitude/Phase vs. Frequency" 
characteristics, and Figure 7 for typical connections. 


ine) 


. Bandpass filter 
Gain: G Fig” 10* (Rg : Q) 
ee. ia 

Rg = 10KQ when G =-1. Then, Rq -aty 


Then, the following values are obtained: 


—Rq_ 

2 5.00KQ 

5 1.25KQ 
10 5562 


See Figure 6 for amplitude vs. frequency characteristics and 
Figure 8 for typical connections. 
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Amplitude(4B) 


Amplitude(dB) 


Amplitude(dB) 


FLJ-D1, D2, DC 


BUTTERWORTH HIGHPASS (Fig. 4) 


i a aa 
Vy 


| L— 
vip | 


(a 
0.03 0.1 03 ' 


(f/fe) 


BUTTERWORTH LOWPASS (Fig. 5) 


(f/fe) 


BANDPASS (Fig. 6) 
aX 
Ne 

Nt 


N 
N 


GAL 
AALAF; 


Z| 
yy 
TF 
7. 
UZ 


(f/fe) 


pere7—(ses3eg)eseyd 


Be] —(sesBeg)eseyg 
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© LP Output 


4.70.1 


OOOSSOSOOE 


oS 


Offset Adj. 


Input. Re 
Oo 


So o 6 O Oo 4 
—18V +5V 90 400 200 100 80 40 20.10 8 4 2 ORDERING INFORMATION 


ae 
fe Set Logic Input 


MODEL OUTPUT fc 


FLJ-D1 1 Hz to 1.599 KHz 
FLJ-D2 100 Hz to 159.9 KHz 


FLJ-DC 0.1 Hz to 159.9 KHz 
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Digital-Programmable, 
High-Order Lowpass Filter 


FEATURES 


° 60dB, 80dB/octave rolloff low- 
pass filter 

¢ Cutoff frequency programmed 
by logic at 8 points 

- Compact, lightweight, hybrid IC 
construction 


Pin Cross Section 0.009 x 0.009" 
(0.25 x 0.25mm) 


GENERAL DESCRIPTION 


FLJ-D5, and D6 series are lowpass filters 
that, although compact, have higher order 
and high attenuation performance. They 
are Chebyshev type filters. The FLU-D5LA 
is a 5-pole filter which has a rolloff of 60 
dB/oct and the FLJ-D6LA is a 6-pole filter 
with a rolloff of 80 dB/oct. The cutoff fre- 
quency is programmed with 3-bit, TTL- 
compatible digital logic and the settings 
can be changed to 8 different levels. Cut- 
off frequency range of the lower range 
type (which has suffix 1) is 10Hz-2kHz, 
and the higher range type (with suffix 2) is 
100Hz-20KHz. 


Ripple within the pass band is minimal at 
0.13dBp-p and the distortion rate is held 
extremely low at 0.05%. These filters are 
optimal as anti-aliasing filters in A/D con- 
version circuits of data acquisition sys- 


ify > tb eye At 
Rext <5 oR ah Output 
Offset Adjustment 
FLJ-D5LA1, 2 


+15V GND -15V 
Cf in the diagram is 10000pF for the Suffix 1 model and 1000pF for the Suffix 2 model. 


tems. 
me pH dee Rens Rext4 Cox 
FLJ-D5LA1, 2 (Fig. 4) pada Ginga tes So a adi id ea aR 
10 T 
O 
TT 
<f PT TTT on 
g EE Pe tee) % Teal 
S02 TL TTT ao wa ng ~ ‘it 
= >} ot ¥ tt = 
Pps 3 lai 
oat UTNE AVI Ti H 
ELE CTT PSS 
i Roaoieed TeRUaney fitc 
FLJ-D6LA1, 2 (Fig. 5) 


a a | 
BT TN TT TTT 


Amplitude (dB) 


Output 


: « +15V 10K -15V 
+15V GND -15V FLJ-D6LA1 ’ 2 Offset Adjustment 


Cf in the diagram is 10000pF for.the Suffix 1 model and 1000pF for the Suffix 2 model. 
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FLJ-D5, D6 
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SPECIFICATIONS (Table 1) 

Typical at 25°C and +15V supply voltage unless otherwise specified. 
ABSOLUTE RATINGS 

Supply Valen GE Wey cece scree atercies ae cceiee cee vga e meter ters eons +16V 
Input vOlge! co. aig. sicisin > © curated acer re ee +Vs 
Logic inpitWoWaG@eg oo. ..< apse usage case ews wears e ore +5.5V 


Low Range ya 20, 50, 100, 200, 500, 1K, 2KHz, 8 points programmable, at -3dB) 
FLJ-D5LA1 5-pole Chebyshev 
6-pole Chebyshev 
High Range (100, 200, 500, 1K, 2K, 5K, 10K, 20KHz, 8 points programmable, at OdB) 
Fu-osEae 5-pole Chebyshev 
6-pole Chebyshev 
. Sbit binary, TTL-compatible 


“O": +5V or OPEN 


Accuracy of setting of 
cutoff frequency 


Rolloff 80dB/oct 
Attenuation volume Pe 74dB (1.9fc) 
Minimum attenuation 60dB 74dB 

i 60dBmin. 
INPUT CHARACTERISTICS 
Input impedance 
Maximum input voltage 
OUTPUT CHARACTERISTICS 
Output impedance 
Maximum output voltage 
Noise (input shorted) 140uVrms max. (BW10Hz-500KHz) 
Offset voltage 10mV adjustable 
POWER SUPPLY AND ENVIRONMENTAL CONDITIONS 
Supply voltage +15V +1Vmax. 
Power consumption current .... | +28mA (FLJ-D5), 

+33mA (FLJ-D6) 


-20°C to +70°C, 10%-95%RH 
-30°C to +80°C, 10%-80%RH 


50KOmin. 
+10Vmin. 


100Qmax. 
+10Vmin. 


Operating temperature/ 
Humidity range 
Storage temperature/ 
Humidity range 


LOGIC INPUT PINS (Fig. 6) 


+5V +2V 


CASCADE WIRING DIAGRAM (Fig. 7) 


(Pins 21-24) 


TECHNICAL NOTES 


#. 


FLJ-D5LA1 (Low Range Type) 


FLJ-DS5LA2 (High Range Type) 


Rexti = 


Rext2 = Rext3 = 


Rext4 = RextS = ———_——{kn) 


314.23 x 10° 


A switching-type power supply is not recommend- 
ed. Install 0.01 uF multilayer ceramic and 4.7 uF 

tantalum bypass capacitors in parallel as close to 
the filter as possible. 


. Each logic input (Pins 21-24) which programs the 


cutoff frequency has an internal analog compara- 
tor as shown in Fig. 6. External logic signals are 
TTL-compatible. 


. The fc setting input logic is negative true. Termi- 


nal open or +5V represents its logic “0”, while GND 
level is logic "1". The TNH terminal is used 
normally open. Ones ll nohan logic “1”, all 4, 2 
and 7 logic inputs are inhibited and all internal 
resistor network switches are opened. The fc 
setting with external resistors becomes available 
with logic “1” at this INH terminal. The relation- 
ship between fc and the external resistors in this 
case is as follows: 


FLJ-D6LA1 (Low Range Type) 


313 x10? = penta 282210 _ 
Rext) = ape Rext1 = Rext2 = Tc (Hz) {KQ) 
21.399 x 10° Rext3 = Rexté = 18633x 10? ik) 
Rext2= Rext3=—— ay KO) fe (Hz) 
15.215 x 10° 
Rextd = Rexts = 10358210" (xe | RextS = Rext6 =—— Fg, (ka) 


fc (Hz) 


FLJ-D6LA2 (High Range Type) 


ic (Hz) (KQ) Rext! = Rext2 = eh 
213.99 x 10? — ag — 186.33 x 10° 
ear KO) | Rexts = Rexts = SES kay 
163.58 x 10° 23 _ 152.15 x 10° 
fe (H2) Sy URS an Tay il 


4. An 11-pole ultra-high attenuation filter is avail- 


able once cascaded as shown in Fig. 7. As can be 
seen from the curves (Figs. 4,5), the amplitude of 
the ripple in the pass band is reversed between 
FLJ-D5LA and FLJ-D6LA. As a result, when 
connected in a cascade, the pass band ripple 
amplitude is greatly reduced, and moreover, the 
rolloff becomes steeper. 


. For filters that have been constructed like those in 


this series, it is not recommended to change the fc 
setting range with external capacitors. This is 
because trimming of the internal constants is 
performed with pairs of internal resistors and 
capacitors. Although shifting to a lower fc setting 
range is possible through the addition of external 
capacitors, in this case a change will result in 
ripple amplitude. 


ORDERING INFORMATION 
Low Cutoff Frequency Type 
(10Hz-2KHz) 
FLJ-D5LA1: 60dB/oct., 5-pole 
FLJ-D6LA1: 80dB/oct., 6-pole 


High Cutoff Frequency Type 
(100Hz-20KHz) 
FLJ-D5LA2 60dB/oct., 5-pole 


FLJ-D6LA2: 80dB/oct., 6-pole 
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FLJ-R Series 
Higher Order, 
Resistor-Tuneable Filter 


FEATURES 


+ 135dB, 100dB/octave high order, lowpass filter 

+ 1/3 octave bandwidth (Q=4.32) bandpass filter 

- Can set cutoff (fc) frequency with 6 or 8 external re- 
sistors 

+ Ultra-compact size, high-function hybrid construc- 
tion 


GENERAL DESCRIPTION 


The FLJ-R series filters are of the highest order and have 
the highest attenuation characteristics among the entire 
group of DATEL filter products. Through the use of hybrid 
techniques, even though compact in size, the FLJ-R series 
filters have complete 8-pole lowpass and 3-pole pair band- 
pass filter functions. The cutoff (central) frequency can be 
set with only 6 or 8 external resistors. 


Bandpass ripple in the lowpass filter is 0.1dB and boasts 
outstanding performance with the distortion ratios for all 
models being a mere 0.005%. Each model is composed of 
the Suffix 1 and Suffix 2 types and varies according to cutoff 
frequency setting range. The Suffix 1 model has a range 
from 10Hz-2KHz and the Suffix 2 model has a range from 
100Hz-20KHz. The FLJ-R series filters are optimum as anti- 
aliasing filters in A/D conversion circuits of data acquisition 
systems. 


The FLJ-R3BA1, 2 are 1/3 octave, bandpass filters that 
meet IEC-225 Standard requirements. 


FLJ-R8LA1, 2 
_; ” 
L el 
g Te 
3 1 
4 ce awe Il oo 
ee a1 ENG aa 
BA BU 


0. 


8 


jantbiadl sonal fifc 
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MECHANICAL DIMENSIONS 


Inches 
(mm) 
Pin 1 
Wdentification 54.4 + Pin Cross Section, 
0.008 x 0.009” 
(0.25 x 0.25mm) 


©—&-® 


+15V GND -15V 


FLJ-R3BA Block Diagram with External Cenuections (Fig. 2) 
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FLJ-R Series 
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SPECIFICATIONS 

Typical at 25°C and +15V supply voltage unless otherwise specified. 
ABSOLUTE RATINGS 

Supply Voltage (EV 9) ea +18V 
Wrput VOB ciate soo cata ar casera cas eink ahaa cia al oS 9g iare lm Wate Nits Oo ae +Vs 


FILTER CHARACTERISTICS 

fc setting range Suffix 1: 10Hz-2KHz 
Suffix 2: 100Hz-20KHz 

fc setting 8 equivalent lowpass or 
6 equivalent bandpass 
external resistors 

fc setting accuracy +2%max. 


PASS BAND CHARACTERISTICS 
FLJ-R8LA,B FLJ-R3BA 


0dB+0.1dBmax. | 0dB+1dBmax. 
Gain after Rf adjustment — 0dB+ 
Ripple p-p 0.15dB 
Ripple <0.9fc 0.3dBmax. 
Ripple after Rf adjust 0.1dB 
Distortion ratio 0.005%@1KHz 


135dB/oct 100dB/oct 


4.32(BW1/3oct) 


86dBel .5S6fc 92dBe2.0fc 18dB/octBW. 
106dB - 
86dBmin. 80dBmin. 


INPUT CHARACTERISTICS 


Input impedance 50KQmin. 
Maximum input voltage +10Vmin. 


OUTPUT CHARACTERISTICS 
Output impedance : 
Maximum output voltage +10Vmin. 
Noise (input shorted) 140uVrms max. (BW10-500KHz) 
Offset voltage +10mV zero adjustable 
POWER SUPPLY AND ENVIRONMENTAL CONDITIONS 
Supply voltage (operating range) | +15V (+5V-+18V) 
Power consumption current .... | 40mA (FLJ-R8), 

25mA (FLJ-R3) 


Operating temperature/ 

Humidity range -20°C to +70°C, 10%-95%RH 
Storage temperature/ 

Humidity range -30°C to +80°C, 10%-80%RH 


FLJ-R8LB1, 2 = FLJ-R3BAt, 2 
mill 0 
e Ht p10 
rs 0.1 all | @-20 
2 2-90 
: * ~-40 
§-0.1 <_50 4 
-0.2 ~eot MT ATT 
ET VULTT TAT 
0.01: Or tee 100 0.4 10 


A 1 
Normalized frequency f/fc Normalized frequency f/fc 


TECHNICAL NOTES 

1. Setting the cutoff (central) frequency 
is accomplished with 8 external resist- 
ors which are equal in value for low- 
pass filters and 6 external resistors 
which are equal in value for bandpass 
filters. The relationship between the 
resistance Rf of the external resistors 
and the cutoff frequency fc is as 
follows: 


Suffix 1 model (10Hz-2KHz) Suffix 2 model (100Hz-20KHz) 


gy -— 192 Lae =e 0 Ka) 


where fc is measured in Hz. 


The FC setting range can be shifted to 
a lower band by adding external capa- 
citors Cext. The equation shown be- 
low should be used for reference. 


Suffix 1 model Suffix 2 model 


Cext = (KQ) Cext= (KQ) 


tego La atta sata ts al 
(Cext +0.01) x fc (Cext +0.001) x fc 
where Cext is measured in wF and fc in Hz. 


In this case, the external capacitors 
should have high dielectric character- 
istics. It is recommended to use multi- 
layer ceramic capacitors. Further, tol- 
erance of these capacitors should be 
within +0.25%. For filters such as 
these of higher order and with high 
attenuation characteristics, the uni- 
formity of the tolerance of external 
resistors and capacitors has an effect 
not only on the accuracy of the set- 
ting range, but also on the size of pass 
band ripple. 

2. Useseries type power supplies for the 
+15V power supplies because switch- 
ing-type power supplies are not re- 
commended. Install 4.7uF tantalum 
and 0.01yuF multilayer ceramic bypass 
capacitors. It is recommended that 
these be installed in parallel, and as 
close to the filter as possible, between 
the +15V power supplies and ground. 

3. Use metal film resistors with a toler- 
ance better than 1% for the 6 or 8 fc 
setting resistors. 


ORDERING INFORMATION 


Low Cutoff Frequency Type (10Hz-2KHz) 
FLJ-R8LA1: 135dB/oct., 8-pole 
FLJ-R8LB1: 100dB/oct., 8-pole 


FLJ-R3BA1: = 3-pole pair bandpass 


High Cutoff Frequency Type (100Hz-20KHz) 
FLJ-R8LA2: 135dB/oct., 8-pole 
FLJ-R8LB2: 100dB/oct., 8-pole 
FLJ-R3BA2: _3-pole pair bandpass 
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FLJ-UR Series 
Single In-line Hybrid 
Resistor Tuneable Filter 


FEATURES 


* Small and thin size 

- A variety of families 

+ Cutoff frequency fc is set by only two or four 
resistors 

« Light weight, low cost 


GENERAL DESCRIPTION 


The FLJ-UR series filters are single in-line package resistor 
tuneable filters. They are small in size and can reduce in- 
stallation space on the printed circuit board. The cutoff fre- 
quency can be easily set by only two or four external resis- 
tors. The series has a variety of products, allowing system 
designers flexibility in selecting filters to suit their applica- 
tion. 


56.2K 


Analog GND +15V —15V 
—_ FLJ-UR4LB1/2 
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MECHANICAL DIMENSIONS (Fig. 2) 


INCHES (mm) 


2.03 (51.5) 


0.16 (4)| 0.55 (14) 


0.10 (2.54) 


1.9 (48.26) 


(A) (8) 
0.16 (4) 0.22 (5.5) 


— 


0.05 (1.2) 


Pin cross section: 0.020.01 (0.5x0.25) 
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SPECIFICATIONS OUTPUT CHARACTERISTICS 
Typical at R=31.8 kQ, 25°C and +15V supply voltage unless Output Impedance ............ 1002 max. 
otherwise specified. Maximum Output Voltage ...£10V min. 
COMMON SPECIFICATIONS TO ALL MODELS ae eaare) a ni bax. 
ABSOLUTE RATINGS Offset Voltage ..............022 +30 mV max. zero adjustable 
Supply voltage (+Vs) ....+18V POWER SUPPLY AND ENVIRONMENTS 
IT PURSMEPRE s eesereereiass ae Supply Voltage................ +15V 
FREQUENCY CHARACTERISTICS Supply Voltage, 
fc ACCUFACY .......2.de..e00es +3% max. Operating Renee Eowyn 5V~+18V 
alien tie tc issn. ss. Gieeli as... mare —20°C~70°C, 10~95%RH 
INPUT CHARACTERISTICS Storage Temperature/ 
Input Impedance........... 50 kQ min. Humidity Range ............... —30°C~80°C, 10~80% RH 
Maximum Input Voltage +10V 
SPECIFICATIONS 1 (4 POLE MODELS) 
Type [Butterworth [Chebyshev | Butterworth | Chebyshev 
[Model SSSCC~dSSS RA] UROL] LSURQHA | LUURGHB 


fc (—3 dB) characteristics 


Range’ Suffixt model [40 Hz~1.6kHz | *Sameasieft” | “Same asieft [Same asieft | 
Safle: 3 del | 0 Heo eae [Oe nen eee nem 
Setting i rT CC 
Pass band characteristics 
Gain? — a ee 
Ripple CT Sa | a a es 
Upper-limit frequency (small signal) Pd a kHz+1 dB max. i Se ee 
Rolloff characteristics 
| Rollof CCi‘dRSC“‘CSS 2 BMoct™ =~] 42 dBYoct or equivalent [| 24 dBioct | 42 dB/oct or equivalent __| 
LL LT a a * e Seen | ita ecient Sees Re 7 
Lit Se Steal a aT a aS ee 
CO ci a ie el a a ae a 
| Oftect ditt ae : 15 nvFC : 
[ Distortion'raie? Ss ee ee ee 
El See tf ey a | ee ee eae 
a ee | ee Se 
SPECIFICATIONS 2 (2 POLE AND 1 POLE PAIR MODELS) 
a 7 2 


fc (—3 dB) characteristics 


Range" Suffix 1 model 40 Hz~1.6 kHz “Same as left "Same as left “Same as left 
Suffix 2 model 400 H2=20 KHz Woe ee We 1 ar 
Setting by 2 external resistors Lf 4s Sere by Aectemaliressios Jia. ot «tlh 


Pass band characteristics 


[Gin™ SCC) Sse ) ogere@) hl 7 tii | once | 
Upper-limit frequency (small signal) 700 kH221 48 HPF = Pid TB ma | 
Rolloff characteristics 

| Rollo. a eee es St le Ste ti 

Cees Ff ee 1 Ss ee ie Se I ee 

| Attenuation volume (1/2fcor2tce) [| | 1208 (isd eB 

| Attenuation at? M@Hz | dain Pe) eee Ls KT 
 Maximomatienuation() |] | ¢ | 1 0 { | —. jf) jf) 2) me 

Cr aS i a a a a Sc a i ae a a a ee to ae 

Distortion rate” ____——~—Ss~=*dt~=C en) ado ed) cs oe ea ea lee 45 

ee ee 7 2 a Ty a ed To SD CE ee | 
Quiescent current/package 

=amA 

"1: Addition of 2 or 4 external capacitors allow extension to lower band *3:_Gain of 0 dB at above stated frequencies. (See "2) 

°2: FLJ-UR4LA, 4LB; fc/10. FLJ-UR4HA; 3.3 fc, FLJ-UR4HB; 10 fc (fc=3 kHz), 3.3 fc (ic>3 kHz) “4: Connection of a specified pin to GND allow 10, 20, 30, 40 and 50. External resistors allow a range 

FLJ-UR2LH; fe/10 (LPF), 10 fc (HPF) of 1.81<Q<50. 
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FLJ-UR Series 


TECHNICAL NOTES 


1. Do not use a switching regulator. Use a well regulated 
+15V power supply. Install 0.01 uF bypass capacitors as 
close to the filter as possible. 


2. Use metal film resistors of 1% tolerance for fc setting. 
When making a higher-order filter, use more accurate 
resistors. 


3. Connect external resistors with short leads as close to the ~ 
filter as possible. 


4. Use external capacitors with good stability and high dielec- 
tric resistance. It is recommended to use multilayer ceram- 
ic capacitors or plastic film capacitors. 


5. Regulate output offset voltage by using an external trimmer 
(10 KQ to 50 KQ). 


6. The FLJ-UR series filters are packaged single inline and 
are compact in size. Installation at high-density may cause 
temperature rises between elements. Installation with 0.8" 
or more of space between filters can eliminate the problem. 


7. Relation between fc and external resistor/capacitor: 
With the FLJ-UR series, a cutoff or center frequency can be 
set by 2 or 4 external resistors. The values of R of 2 or 4 
external resistors for normal use can be calculated as; 


15.9x10® 

R= fc (Hz) (Q) Suffix 1 model 
159x10® ; 

R= fe (Hz) (Q) Suffix 2 model 


Note: Ri = Rz=Rs3= Ra 


In certain applications the resistance of each of 2 or 4 resis- 
tors may be changed. Ri to Ra shown in the block dia- 
grams are the external resistors explained here. In stan- 
dard use, the fc can be set to a minimum of 40 Hz. This is 
because the values of R have to be increased to about 
400K according to the relation between R and fc. The fc 
setting range can be expanded to lower band by adding 2 
or 4 external capacitors. 
159x 10° 

H =~ (Conl+0Gihieaucaant meee 

ss 159x 10° 

(Cext+0.001) fe 


where Cext is measured in wF and Fe in Hz. 


In the applications in which the output offset, time drift, or 
output noise must be minimal, use the above external 
capacitors if the values of external resistors exceed 100 kN 
each. 


8. How to tune fe 

As shown in the:specifications, the fc setting accuracy is 
3% depending on the accuracy of elements used. There is 
no practical problem in tuning when they are used as low- 
pass or highpass filters. However, bandpass filters and 
band elimination filters may require sharp tuning. Such fil- 
ters can be tuned with external trimmers as shown, in 
Fig. 10. R;, Re and VR; are not used with the FLJ- 
UR1BA1/2. 


a. FLJ-UR1BA1/2 
@ An input signal of oscillating frequency fc is given. 
e 1/O signals are monitored with a phase measuring 
instrument such as an oscilloscope. 
e Tune VRo2 until the phase difference between |/O 
signals can be reduced to 0°. 


(Q) | Suffix 2 model 


For Immediate Assistance, Dial 1-800-233-2765 


b. FLJ-UR2BA1/2 

e An input frequency of 1.0734xfc is provided. 

@ Tune VR; until the phase difference between the in- 
put signal and the output signal at pin 9 reaches at 
180° looking at a phase measuring instrument such 
as an oscil : 

@ An input signal of frequency fc is given. 

@ Tune VR2 until the phase difference between the input sig- 
nal and the output signal at pin 20 is set at 0°. 


FLJ-UR4LA1/2 Block Diagram (Fig. 3) 


10K 
Analog GND +15V -15V Analog 
input 


FLJ-UR4HA1/2 Block Diagram (Fig. 4) 


set’ 


¥ ‘| 
Analog GND +15V -15V 10K Analog 


Cf in each figure is 10000 pF for suffix 1 model and 1000 pF 
for suffix 2 model. 


8-15 


FLJ-UR Series 


® QYVNIEL 


FLJ-UR2LH1/2 Block Diagram (Fig. 6) 


56.2K 


Anal 
tone GND +15V -15V 


FLJ-UR2BA1/2 Block Diagram (Fig. 8) 


input GND +15V -15¥ 10K 


Cf in each figure is 10000 pF for suffix 1 model and 
1000 pF for suffix 2 model. 


FLJ-UR2EA1/2 Block Diagram (Fig. 9) 


50 


ier 
ay 


0-15-) 


GND +15v -15V 


‘ORDERING INFORMATION 


LOW CUTOFF FREQUENCY TYPE (40 Hz~1.6 kHz) 


FLJ-UR4LA1: 4-pole lowpass, Butterworth 
FLJ-UR4LB1: 4-pole lowpass, Chebyshev 
FLJ-UR4HA1: 4-pole highpass, Butterworth 
FLJ-UR4HB1: 4-pole highpass, Chebyshev 
FLJ-UR2LH1: 2-pole lowpass/highpass, Butterworth 
FLJ-UR1BA1: 1-pole pair bandpass, Butterworth 
FLJ-UR2BA1: 2-pole pair bandpass, Butterworth 
FLJ-UR2EA1: 2-pole pair band elimination, Butterworth 


HIGH CUTOFF FREQUENCY TYPE (400 Hz~5 k/10 k/ 20 kHz) 


FLJ-UR4LA2: 4-pole lowpass, Butterworth 
FLJ-UR4LB2: 4-pole lowpass, Chebyshev 
FLJ-UR4HA2: 4-pole highpass, Butterworth 
FLJ-UR4HB2: 4-pole highpass, Chebyshev 
FLJ-UR2LH2: 2-pole highpass/lowpass, Butterworth 
FLJ-UR1BA2: 1-pole pair bandpass, Butterworth 
FLJ-UR2BA2: 2-pole pair bandpass, Butterworth 
FLJ-UR2EA2: 2-pole pair band elimination, Butterworth 
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») (DVANNEIL FLJ-VL, VH, VB 


Voltage Tuneable 
Filter 


FEATURES 


- Cutoff frequency is tuned by external voltage 
- Wide range of control frequency 
* Small in hybrid 


GENERAL DESCRIPTION 


FLJ-V Series filters cutoff frequency or center frequency can INCHES (mm) 
be set with an external control voltage. 


Hybrid construction has made it possible to build highly reli- HY 


able, high performance filters in small size at low cost. PIN SECTION 


1.33 x0. -50.25) 
33.7 0.02*0.01(0.5 ) 


FLJ-VL is a lowpass filter and FLJ-VH is a highpass filter. 
Both filters have 24dB/oct of rolloff characteristics. FLJU-VB 
is a bandpass filter which has 12dB/octBW at Q=5. 


eres 12(53. ere | k—(a- 24 


0. a OD ee iit 


5.0) 
a bal 1(2.54) eg 
2.14 (54.4) 


PIN CONNECTIONS 


[ PIN | FUNCTION | PIN FUNCTION 

21 CONTROL V. INPUT 
22 | GND . 

34 | -Vec (-15V) 

36_| GND 


37 GND 
40 _| +Vcc (+15V) 


DO NOT CONNECT UNUSED PINS TO OTHERS. 


For Immediate Assistance, Dial 1-800-233-2765 8-17 


FLJ-VL, VH, VB 


S DVYEL 


SPECIFICATIONS 


Typical values at 25°C with +15V supply, 10V control voltage, +1V rated input unless otherwise specified. 


FLJ-VL 
(Lowpass Filter 


ABSOLUTE MAXIMUM 


FLJ-VB 
. (Bandpass Filter) 


FLJ-VH 
(Highpass Filter) 


Power Supply Voltage 
Input Voltage 
Control Input Voltage 


* “Same as FLJ-VL" 
* “Same as FLJ-VL” 
* “Same as FLJ-VL” 


* “Same as FLJ-VL” 
* “Same as FLJ-VL” 
* “Same as FLJ-VL” 


FILTER CHARACTERISTICS 


Frequency Set Range 
Frequency Set Accuracy 
Control Input Voltage Range 
Control Input Impedance 
Characteristic 


Pass Gain vs. Control Input V. 
Distortion 


100Hz ~ 100KHz 
+ (3%+0.01% F.S.) max. 


+10mvV ~ +10V 
50 Kohm min. 

4 pole Butterworth 
24dB/oct 


AMPLIFIER CHARACTERISTICS 


Input Voltage 

Rated Input Voltage 

Input Impedance 

Offset Voltage 

Offset V. Variance vs. Control V. 
Temperature Drift 


Output Voltage/Current 
Output Impedance 
Load Resistance 

Small Signal BW 


+10V min. 

+1V 

50 Kohm min. 
+10mvV Zero Adjustable 
+20mV max. 
300uV/ "°C 
800uVrms max. 
@10Hz ~ 300KHz 
+10V/5mA min. 
500hm max. 
10Kohm min. 
DC ~ fc 


200Hz ~ 20KHz 
+100mV ~ +10V 
2 pole pair Butterworth 


12dB/oct BW(Q=5) 
+1dB 


20Hz ~ 20KHz 
+10mV ~ +10V 
4 pole Butterworth 


24dB/oct 
+0.5dB 


* 


~]410V min. 


* 
* 
* 
* 


+10V/5mA min. 


* 


[fc ~ 300KHz 


POWER REQUIREMENTS & ENVIRONMENT 


Operating Temperature Range 
Operating Humidity Range 
Storage Temperature Range 
Storage Humidity Range 


+15V, +10%, -5% 
+36mA 

-20°C ~ +70°C 
10% ~ 95%RH 
-30°C ~ +80°C 
10% ~ 80%RH 


® Typically <300 Vrms for the FLU-VH. The FLJ-VL/VB are typically <300 Vrms for control voltages up to 2V and <500 Vrms for control 


voltages from 2 to 10 Volts. 


TECHNICAL NOTES 


1. The rated input voltage is +1V. The maximum perfor- 
mance is obtained if input voltage does not exceed this 
range. 

2. Thesefilters are 4pole Butterworth(2pole pair) filters. Cutoff 
frequency is controlled by external voltage. The relationship 
between control voltage and cutoff frequency is linear 
(=proportional). Cutoff frequency ranges can be shifted 
toward lower frequency region if four external capacitors 
are added. See Figure 3. 

FLJ-VL: 


= i 2s -12 
Cextl, Cext 25 fc(max) x 27 x 6.36 x 1 250 x 10 


FLJ-VB, VH: 
= 1 as 12 
Cext1, Cext 2 = Fe(max) x 27 x 6.36 x 10° 1250 x 10 


Cext1, Cext 2 : F (Farad) 
fc(max) : -3dB frequency at 10V control voltage. 

3. Zero offset adjustment range is approximately +50mvV. 

4. Control input voltage signal has approximately 10KHz of 
frequency response. However, it takes long time before the 
output DC offset (=approx. 10mV) settles under the new fc 
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set. It is not recommended to use alternating signals for the 
control input, depending on applications. The cutoff fre- 
quency shall be affected by unstable control voltage if it is 
small signal, even if.it is DC. 


. FLJ-VL can be used as Bessel filter. Connect Rq1 = 95.3KQ 


and Rq2 = 9.53KQ as shown Figure 3. External capacitors 
should be: 


“= eat 
oe ae bapa (KHz) x 1.43241 1) 
Cext2 = 250 uly 1 


fc(max) (KHz) x 1.60594 — 
fc(max) S 62.2KHz, -3dB frequency at 10V control input 
voltage. 

Cext1, Cext2 : pF (pico Farad) 
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TYPICAL CONNECTION (Fig. 3) 


FLJ-VL, VH, VB 


Amplitude (dB) 


Amplitude(dB) 


For Immediate Assistance, Dial 1-800-233-2765 


‘Amplitude (dB) 


ORDERING INFORMATION 
MODEL NO. DESCRIPTION 


FLJ-VL Low-pass filter 
Butterworth 4 pole 

FLJ-VB Band-pass filter 
Butterworth 4 pole 


FLJ-VH High-pass filter 
Butterworth 4 pole 
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Contact DATEL for your 
Data Acquisition component 
needs. 


Dial 
1-800-233-2765 
for 
Applications Assistance 
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FLT-C1 


Programmable 7th Order, Low-pass, 
Switched Capacitor Active Filter 


FEATURES 


Digital tuning 

Stopband attenuation >76dB at 3/C 
Built-in sample-hold 
Programmable gain of 1, 2, 4, 8 
Dynamic range of 85dB 

12-Bit precision 


DESCRIPTION 


DATEL's Model FLT-C1 is a monolithic, 7th order, lowpass 
active filter for applications requiring sharp, fast attenuation 
rolloff. Exceptionally low noise performance of this switched 
capacitor filter permit it to be used in applications requiring 
12-bit accuracy. 


A combination of an 8-bit control input and the clock frequen- 
cy set the corner frequency over a range of 78 Hz to 20 KHz. 
A 2-bit control input selects the gain. A built-in oscillator (less 
crystal) is provided for systems where a system clock is not 
available. 


FLT-C1 Mechanical Dimensions 


0.605 (15,37) 
0.585 (14,86) 
0.105 (2.67) 
Coes P16) sezniade | vceotteeay 
| 1.580 (40,13) 0.040 (1,016) 


1 safe 0.175 (4,45) 
t —_aagmtaietypical 
abst i tT 

0.050 (1,27) So 

Typical 0.020 (0,0508) 

0.016 (0,406) 


0.105 (2,67) 
0.095 (2,42) 


ORDERING INFORMATION 


MODEL DESCRIPTION 


FLT-C1 7th Order, Low-pass, Switched Capacitor Active Filter 


DO-D7 


CS WR DS AS AO 


G1-G2 


CLKin x1 x2 PD 


INTERFACE 


CRYSTAL 
OSCILLATOR 


‘= CLKout 


RCw —29 


i SYNC 
u CNVRT 
SWITCHED 
CAPACITOR DECIMATOR SCout 


FILTER 


24 |26 
RCout = SCin 


For Immediate Assistance, Dial 1-800-233-2765 


30 


AA/SM 
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FLT-C1 


FUNCTIONAL SPECIFICATIONS 
Typical at 25 °C range unless otherwise noted. Specifications 
subject to change without notice. 


FILTER CHARACTERISTICS 


Frequency Range 
Voltage Gain 
Gain Accuracy (G=1) 
Offset Voltage (G=1) 
Filter Response 
(Relative to DC Gain) 
at 1.5 fc 
at 2 fe 
at 3 fc 
Input Signal Level 
Output Voltage 
Output Current 
Passband Ripple 
Band edge Tolerance 
Wideband Noise, 20 KHz, BW 
Harmonic Distortion 
Dynamic Range 


78 Hz to 20 KHz 
1,2,4,or8 
+0.1% 

5 mV 

7-pole Chebychev 


-30 dB max. 
-52 dB max. 
-76 dB max. 
+3V min. 
+3V 

+0.6 mA 
+0.1dB 
+0.5% 

100 uVrms max. 
-72 dB 
85dB min. 


CLOCK 


Input Clock Frequency ® 


1 MHz min. 
4 MHz typ. 


DIGITAL INPUTS 


Input High 

Input Low 
Leakage Current 
Input Capacitance 


2.0V min. 
0.8V max. 
1 pA max. 
10 pF max. 


POWER SUPPLY REQUIREMENTS 


Supply Voltage 
Supply Current 
Power Dissipation 


+5V (+5%) 
+15 mA 
150 mW 


@ Also internal clock frequency. Internal clock requires 
external crystal. 


FUNCTIONAL DESCRIPTION 


The FLT-C1 is made_up of two programmable filter sections 
used in different combinations to meet various applications. 


The switched capacitor stage (SCF), is a 7-pole, lowpass fil- 
ter designed to provide an accurate, programmable passband 
for fixed or dynamic applications. 


The switching frequency may be derived either from a crystal 
oscillator or from a system clock. Since the filter band edge 
can be programmed by varying the frequency of the clock 
which controls the filter's switches, it can track the sample rate 
of an external A/D converter. Digital programming allows for 
band edges of up to 20 KHz and gains of 1, 2, 4, or 8. 


The RC filter stage is a low-order active filter with a band- 
edge accuracy of 5%. This accuracy:is adequate because the 
filter sampling rate is 50 times greater than the band edge fre- 
quency. 
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Negative supply voltage. 

Chip select; active low. 

The digital inputs that control the DC gain of 
the SC filter. 

The digital inputs that control the RC filter 
band edge, SC filter band edge, and SC filter 
decimation rate. 

. This digital input controls the sampling instant 
for the SC filter decimated output; active low. 
Master clock output capable of driving 1 stan- 
dard TTL load. It is a buffered version of ei- 
ther CLKIN or the internally generated crystal 
oscillator output. 

Positive supply voltage 

This digital output indicates that the SCout 
output has settled and can now be converted 
or sampled (drive capatibility is 1 standard 
TTL load); active low. 

An external crystal is connected between 
these pins to generate an accurate clock for 
chip operation. 

The master clock input. Forcing CLKIN to 
Vss enables the on-chip oscillator (external 
crystal). 

Ground. 

SC filter output. 

This digital input is used to power down the 
analog circuitry; active low. 

RC filter output. 

RC filter input. ae 
SC-filter input (only valid when AA/SM is 
forced low). 

Write strobe; active low. 

Data strobe. 

This digital input controls whether the input to 
the SC filter comes from RCouT or SCIN. 
Address strobe. 

Register address select. 


CLKoutT 


The band edge of the RC filter is programmable to insure suffi- 
cient rejection of any SC filter harmonics. Ratio matching of 
on-chip resistors and capacitors provides eight RC filter band- 
edges spanning a 12-to-1 range. 


A decimator, placed at the output of the SC filter, samples the 
differential output and converts it to a single-ended signal. In 
addition, the decimator can be programmed to allow an integer 
decrease in the sampling rate by low filtering of the signal and 
keeping every Nth sample, similar to a programmable sample- 
hold. By choosing the proper decimation rate, the hold time at 
SCout will be long enough to allow an A/D conversion to take 
place without the need of external S/H components. An exter- 
nal S/H is recommended for hold times faster than 100 pS to 
prevent more than 1/2 LSB of droop for a 12-bit A/D converion. 


S DVTEL 


FLT-C1 


Microprocessor Interface Timing Characteristics 


ADDRESS 
AO 


DATA __ DO-D7, G1-G2 


SCour Synchronization Timing 


CLKIN aut 


| |= Té 


CLKouT Ts 
SYNE ——-——] 
CNVRT 


TS 


CS Hold Time 


Data Hold Time 

Data Set-up Time 
Address Hold Time 
Address Set-up Time 


Synchronization Timing 
SyncB Delay Time 

SyncB Set-up Time 
CLKIN To CLKOUT Delay 
CLKIN To CNVRT Delay 
Sync Pulse Width 


10 nSec. min. 
10 nSec. min. 
100 nSec. min. 
10 nSec. min. 
20 nSec. min. 


[Seon aration 


100 nSec. min. 
75 nSec. min. 
50 nSec. max. 
75 nSec. max. 
75 nSec. min. 


RCF band edge von TOP VIEW 
jain 

RCF 3dB BW T | Vss A032 
80 KHz DC Gain 218 As Ell 
56KHz 31G1 AA/SM | 30] 
40KHz -— 
28KHz 4|G2 DS | 29 | 
14KHz 5 | DS NIC | 28 | 
— 6 | D6 WR | 27] 
7 |D7 SCw | 26] 
Clock to SCF bandedge Divide Down Ratio 8|}00 =FLT-C1 Rew{25] 
Decimator Sample Rate 9] D1 RCout | 24] 
few/fe DO D1 A ag 751 02 soles 
200 yout [17] D3 SCour | 22 
400 25.000 [72] NIC GND | 27] 
800 12.500 — = 
1,600 3 13] D4 CLKin | 20 
6.250 ee | 20] 
pes 4.167 14| SYNC x1 fo 
12,800 [75] CLKour x2\48 
fc = 0.1dB Bandwidth of the SC filter. st le ANE 


fctk = Master clock frequency at CLKouT 
fs = Sample rate at SCout output. 


For Immediate Assistance, Dial 1-800-233-2765 
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Contact DATEL for your 
Data Acquisition component 
needs. 


Dial 
1-800-233-2765 
for 
Applications Assistance 
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FLT-DL 
4-and 5-Pole High Frequency 
Digitally Programable Active Filters 


» (OVANEIL 


FEATURES 


¢ Digitally programmable 

¢ 4-and 5-Pole Cauer response 

« Cascadable 7 Pole Cauer response 
¢ Cutoff Frequencies to 1.2 MHz 

* Small 32-pin DIP 

¢ -55 °C to +125 °C operation 


GENERAL DESCRIPTION 


DATEL's FLT-DL_ series of 4 and 5-pole digitally 
programmable active filters are functionally complete, simple to 
use, and offer a wide range of frequency response options. 
The models offered operate over the frequency ranges of 100 
KHz to 470 KHz and 250 KHz to 1200 KHz. 


The FLT-DL Series are Cauer response filters which can be 
cascaded to provide equivalent 7 pole Cauer performance. 


DATEL's FLT-DL Series filters are manufactured using 
thick-film and thin-film hybrid technology and unique laser 
trimming schemes. These filters are packaged in a 
space-saving 32-pin ceramic DIP. Units are specified for 
operation over the commercial temperature range of 0 to +70 °C 
and the military temperature range of -55 to +125 °C. 


TECHNICAL NOTES 


1. Use an external 50 Kohm potentiometer to reduce the 
small initial offset error to zero. Tie the wiper to pin 18, 
OFFSET ADJUST. Connect the other terminals of the 
potentiometer to the +/-15 volt power supplies. For operation 
without adjustments, leave pin 18 unconnected. 


MECHANICAL DIMENSIONS 
INCHES (mm) 


0.190 MAX. 


1.101 MAX. 


[~ 280). | 


[aeaeel Ty ae 
0.150 


0.010 x 0.018 
KOVAR Pins 


MIN. 
(3,8) 


15 1.712 MAX. 
spaces (43,5) 
At 0.100 

(2,5) 


NOTE: Pins have 0.025 Inch +0.01 
standoff from case. 


-VEE 

NO CONNECTION 
ANALOG OUT 
NO — 


iT 3 
BIT 4 (LSB) 
NO CONNECTION 
ANALOG RETURN 
ANALOG INPUT 


OFFSET ADJUST 


ANALOG 2POLE HP 

INPUT STATE - 10 ANALOG 
VARIABLE OUTPUT 
FILTER 

ANALOG SECTION Lp SECTION LP 

RETURN 


BIT 1 (MSB) rae 
BIT 2 TUNING 
BIT3 
BIT 4 (LSB) 


For Immediate Assistance, Dial 1-800-233-2765 


SECTION ADDED FOR 
5-POLE FILTERS 
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FLT-DL 


S DEL 


ABSOLUTE MAXIMUM RATINGS 
PARAMETERS LIMITS 


-0.3 to +18 
+0.3 to -18 
-Vec to +15 
-25 to +25 


+15V Supply (pin 1) 

-15V Supply (pin 3) 
Digital inputs (pins 22- 25) 
Analog input (pin 31,32) 


Lead temperature (10 sec.) 300 
Junction temperature (Tj) +175 


Storage Temperature 


-65 to +150 
Power dissipation 3 


Stresses above the absolute maximum rating may cause 
permanent damage to the device. Extended operation at the 
maximum levels may degrade performance and affect 
reliability. 


FUNCTIONAL SPECIFICATIONS 
Apply at 25°C and at +15Vdc power supply voltages unless 
otherwise specified. 


Vou i [To To 


Input Voltage Range 

Input Impedance (Noninverting) 
Pin 1 
Pin3 


DIGITAL INPUTS 


Logic Threshold 
Logic Input Impedance 


OUTPUT CHARACTERISTICS 


Output Voltage Range 
DC Output Resistance 
Output Current Limit 
(Short Circuit Protected) 
Recommended Load Resistance 


FILTER CHARACTERISTICS 


Freq. Range (cascaded pair) 
FLT-DL41/51 
FLT-DL42/52 

Programming Bits 

Programming Frequency 
Increments 
FLT-DL41/51 
FLT-DL42/52 

Programming Accuracy 

Voltage Gain 

Passband Ripple FLT-DL 

Settling Time (to 0.01%) 

fe=1MHz FLT-DL42 
FLT-DL52 

fe=100KHz FLT-DL41 
FLT-DL51 

Transition Slope 
FLT-DL41/42 
FLT-DL51/52 
FLT-DL4/5 

StopBand Attenuation 
(to 10MHz) 
FLT-DL41/42 
FLT-DL51/52 


FILTER CHARACTERISTICS 
CONT. TYP UNITS 


Offset Voltage 
Offset Voltage Drift 
0 to +70 °C 
-55 to +125 °C 
Noise 


POWER REQUIREMENTS 


Rated Voltage 

Quiescent Current FLT-DL5 
FLT-DL4 

Power Dissipation 


PHYSICAL/ENVIRONMENTAL 


Operating Temperature Range 
MC 0 to +70 °C 
MM -55 to + 125 °C 


-65 to +150 °C 


Storage Temperature Range 
Case Ceramic 32-Pin DIP 


Weight TBD 


2. Bypass each power supply with a 0.1 microfarad tantalum 
electrolytic capacitor. 


3. Digital inputs are binary. The truth table (Table 1) details 
the cutoff frequency for each filter and for cascaded pairs of 
filters as a function of input coding. 


4. The frequency responses of the 4-pole and 5-pole Gauer 
filters are shown in Figures 2 and 3 respectively. Figure 4 
details the response of a cascaded pair of frequency matched 
4- and 5-pole filters. The response for a cascaded pair is 
similar to a 7-pole Gauer, as shown in Figure 5. 


5. When cascading a 4-and a 5-pole filter pair, the order of 
connection is not important. The filters must, however, be 
frequency matched. 


a 
Se aca 


Figure 2. 4-Pole CAUER Response 


0.2%/div. 20 dB/div. 


aS A ae rt 
Le Se | 
I CN, SS, aed, 


Figure 3. 5-Pole CAUER Response 
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S DVAWEL FLT-DL 


Table 1. Cutoff Frequencies for Digitally Tuned Filters, 
and for Cascaded Combinations of Two Filters 
DIGITAL 
INPUT (BIN) CUTOFF FREQUENCY (KHz) 


FLT-DL41 FLT-DL42 FLT-DL51 FLT-DL52 41X51 42X52 


0.05%/div. Pere. 5: 
Musee. k Sete MODEL NO. DESCRIPTION TEMP. RANGE 
| . ,  ieorae: FLT-DL41MC 100 KHz,4 Pole 0 to 70°C 
Bess S.A SS, FLT-DL41MM 100 KHz,4 Pole -55 to 125 °C 
: FLT-DL51MC 100 KHz,5 Pole 0 to 70°C 
Figure 4. 4- and 5-Pole Pair Response FLT-DL51MM 100 KHz,5 Pole -55 to 125 °C 


FLT-DL42MC 250 KHz, 4 Pole 0 to 70°C 
FLT-DL42MM 250 KHz, 4 Pole -55 to 125 °C 
FLT-DL52MC 250 KHz, 5 Pole 0 to 70 °C 
FLT-DL52MM 250 KHz, 5 Pole -55 to 125 °C 


[ee 
Osea. ae, 


| ees 
ee es) 20 dB/div. Receptacle for PC board mounting can be ordered through AMP Inc., 
aes ie Part #3-331272-8 (Component Lead Socket) 24 required. 


Figure 5. 7-Pole CAUER Response For availability of MIL-STD-883 versions, contact DATEL. 
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Contact DATEL for up-to-date information on 
products covered by "Advanced" and 
"Preliminary" product data sheets. 


Dial 
1-800-233-2765 
for 
Applications Assistance 


DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194/TEL (508) 339-3000/TLX 174388/FAX (508) 339-6356 


» (BVANEIL FLT-U2 


Micro-electronic 
Universal Active Filter 


FEATURES 


+ State variable filter 

° LP, BP, or HP functions 

* 2-pole response 

» Low-noise operational amplifiers 
° -55°C to +125°C operation 

« Low cost 


GENERAL DESCRIPTION 


The FLT-U2 is a universal active filter manufactured with a 

thick-film hybrid technology. It uses the state variable active 

filter principle to implement a second order transfer function. 

Three committed operational amplifiers are used for the 

second order function while a fourth uncommitted operation- 

al amplifier can be used a a gain stage, summing amplifier, MECHANICAL DIMENSIONS 
buffer amplifier or to add another independent real pole. INCHES (MM) 


Two-pole low-pass, bandpass, and highpass output func- 
tions are available simultaneously from three different out- 
puts, and notch and allpass functions are available by com- 
bining these outputs in the uncommitted operational 
amplifier. To realize higher order filters, several FLT-U2's 
can be cascaded. Q range is from 0.1 to 1,000 and reso- 
nant frequency range is 0.001Hz to 200kHz. Frequency 
stability is 0.01%/°C and resonant frequency accuracy is 
within +5% of calculated values. Frequency tuning is done 


16 151413 12 1110 9 


-590 (14, 9) 


-195 (4, 9) 


by two external resistors and Q tuning by a third external re- < .900 (22, 9) = 4 
sistor. For resonant frequencies below 50Hz, two external + geo 
tuning capacitors must be added. Exact-tuning of the reso- hn 
nant frequency is done by varying ‘one of the resistors oP \ 
around its calculated value. | 600 — 

— >| |<—.100 TvP (15, 2) 
The internal operational amplifiers in the FLT-U2 have 3 (2,5) 


MHz gain bandwidth products and a wideband input noise 
specification of only 10nV/VHz. 


CONNECTIONS 
DIAGRAM 


(TOP VIEW) 
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FUNCTIONAL SPECIFICATIONS 
Typical at 25°C, +15V supplies, unless otherwise stated. 


FILTER CHARACTERISTICS 


Frequency Range’ 

Q Range’ 

fo Accuracy 

fo Temperature Coefficient 
Voltage Gain’ 


Input Offset Voltage 
Input Bias Current 
Input Offset Current 


Open Loop Voltage Gain 
Common Mode Rejection 


Voltage, rated performance 


Voltage Range, operating 
Quiescent Current 


+5V to + 18V 
11.5 mA max. 


Operating Temperature Range 
FLT-U2 0°C to +70°C 
-55°C to + 125°C 
-55°C to + 125°C 
Ceramic 16-pin DIP 
(double-spaced) 


FOOTNOTE: 
1. foQ < 5 x 105 optimally 


TECHNICAL NOTES 


1. The FLT-U2 has simultaneous lowpass, bandpass, and 
highpass output functions. The:chosen output for a particular 
function will be at unity gain based on Tables II and Ill. This 
means that the other two unused outputs will be at other gain 
levels. The gain of the lowpass output is always 10 dB higher 
than the gain of the bandpass output and 20 dB higher than 
the gain of the highpass output. 


2. When tuning the filter and checking it over its frequency 
range, the outputs should be checked with a scope to make 
sure there is no waveform clipping present, as this will affect 
the operation of the filter. In particular the lowpass output 
should be checked since its gain is the highest. 


3. Check f,, the center frequency for bandpass and the cutoff 
frequency for lowpass or highpass, at the bandpass output. 
Here the peaking frequency can easily be determined for 
high Q filters and the 0° or 180° phase frequency can easily 
be determined for low Q filters (depending on whether invert- 
ing or noninverting). 

4. Tuning resistors should be 1% metal film resistors with 100 
ppm/°C temperature stability or better for best performance. 
Likewise external tuning capacitors should be NPO ceramic 
or other stable capacitor types. 


_ THEORY OF OPERATION 


The FLT-U2 block diagram is shown in Figure 1. This is a sec- 
ond order state-variable filter using three operational amplifiers. 
Lowpass, bandpass, and highpass transfer functions are 
simultaneously produced at its three output terminals. These 
three transfer functions are characterized by the following 
second order equations: 


Ki 


H(s) = ———K1 —_ “ Lowpass 
S2 + 2S + a? 
Q 
K. 
H(s) = ——‘2S _____ BaNDpass 
™ S2 + 2S + ax? 
Q 
H(s) = ke HIGHPASS 


St + OS + wo? 


where K;, Kz, and K3 are arbitrary gain constants. 


A second order system is characterized by the location of its 

poles in the s-plane as shown in Figure 2. The natural radian fre- 

quency of this system is wo. In Hertz this is fo = ~ i 
T 

The resonant radian frequency of the circuit is different from the 

natural radian frequency and is: 


@ = wo SIND = wo? — 04? 


The damping factor d determines the amount of peaking in the 
filter frequency response and is defined as: 


d = cos 8 
The point at which the peaking becomes zero is called critical 
damping and is d = 12. 
Q is found from d and is a measure of the sharpness of the 
resonance of the peaking: 
1 
Q=— 
2d 


Also, Q = : 


Y priyiafe yd wnob_aiag: 
—3 dB Bandwidth 20, 


For high Q filters the natural frequency and resonant frequency 
are approximately equal. 


@1 = wo Or fy = fo 


This is true since w; = wo sin 8 and sin 8 = 1 as the poles move 
close to the jw axis in the s-plane. 


For high Qs (Q > 1) we therefore have for the second order 
filter: 


fo = Bandpass center frequency 
= Lowpass corner frequency 
= Highpass corner frequency 


In the simplified tuning procedure which follows, the tuning is ac- 
complished by independently setting the natural frequency and 
Q of the filter. This is done most simply by assuming unity gain 
for the output of the desired filter function. Unity gain means a 
gain of one (+) at dc.for lowpass, at center frequency for band- 
pass, and at high frequency (f>>fo) for highpass. Unity gain 
does not apply to all outputs simultaneously but only to the 
chosen output based on the component values given in the 
tables. Figure 3 shows the relative gains of the three simul- 
taneous outputs assuming the bandpass gain is set to unity. 
Note that lowpass gain is always 10 dB higher than bandpass 
gain and highpass gain is always 10 dB lower than bandpass 
gain. 
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FLT-U2 


SIMPLIFIED TUNING PROCEDURE 


1. Select the desired transfer function (lowpass, bandpass, or . 


highpass) and inverted or noninverted output. From this 
determine the filter configuration (inverting or noninverting) 
using Table |. 


TABLE | FILTER ee 


[ 

INVERTING INPUT ia wed INV sai 
NONINVERTING INPUT | NON-INV INV NON-INV 
2. Starting with the desired natural frequency and Q (determin- 
ed from the filter transfer function or s-plane diagram), com- 
pute foQ. For foQ> 104 the actual realized Q will exceed the 
calculated value. At f6Q = 104 the increase is about 1% and 

at foQ = 105 it is about 20%. 


3. Inverting Configuration. Using the value of Q from Step 2 
find R; and Rg from Table ll. R2 is open, or infinite. 


TABLE Il INVERTING CONFIGURATION 
LOWPASS 100K OPEN 100K 
3.80 Q41 
BANDPASS QX31.6K | OPEN 100K 
3.48 Q 
HIGHPASS 410K OPEN 100K 
6.64 Q4 


4. Noninverting Configuration. Using the value of Q from Step 
2 find Rz and Rg from Table Ill. R; is open, or infinite. 


TABLE Ill | NONINVERTING CONFIGURATION 
Ro R3 

LOWPASS OPEN o18K 100K 
Q 3.16 Q-4 

BANDPASS OPEN 100k 100K 
3.48 Q4 

HIGHPASS OPEN 31.6K 400K 
Q 0.316 Q-1 


5. Using the value of fo from Step 2, set the natural frequency of 
the filter by finding R4 and Rs from the equation: 
5.03 X 107 
fo 

where Ry and Rs are in ohms and fo is in Hertz. The natural 
frequency varies as ./R4Rs and therefore one value may be 
increased and the other decreased and the natural frequen- 
cy will be constant if the geometric mean is constant. To 
maintain constant bandwidth at the bandpass output while 
varying center frequency, fix R4 and vary Rs. 


R,g = Rs = 


6. For fo<50 Hz the internal 1000 pF capacitors should be 
shunted with external capacitors across pins 5 & 7 and 13 & 
14. If equal value capacitors are used, Ry and Rs are then 
computed from: 


10 
Ry = Rs = 2:03 x 101° (C in pF) 
foC 
For unequal value capacitors this becomes: 
fe'2"R, = 598% 10" 6 chit BF 
142 


In both cases the capacitance is the sum of the external 
values and the internal 1000 pF values. 
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7. This procedure is based on unity gain output for the desired 
function. For additional gain, the fourth uncommitted opera- 
tional amplifier should be used as an inverting or noninverting 
gain stage following the selected output. See Figure 4. A 
third pole on the real axis of the s-plane may also be added to 
the transfer function by adding a capacitor to the gain stage 
as shown in Figure 5. 


OUTPUTS: HP BP uP 


: Rs 7 
frving FES few p apf 


‘Figure 1. 
FLT-U2 Block Diagram 


Relationships 
Hw w, = w Sin’ = 


Vwo? = 01? 


i 
Q 
9 
a 
Ss 


Q 


-0 =O; 


Figure 2. 
S-Plane Diagram 


Lowpass 
+10 : 


Bandpass 


-30 


40dB/Decade 


4 
Oo 5.0 10.0 
RELATIVE FREQUENCY 


Figure 3. 
Relative Gains of Simultaneous Outputs, Q=1 
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R, 
ay 
y 
soot) UNCOMMITTED FLT-U2=1 
OP AMP 

<— ! 

=—— xX 

owen 

‘ 
: TU2=2 

. G=1+ R2 FLT U2 
Re Figure 4. R, 


Uncommitted Op Amp Gain Configurations 


Figure 6. 
Realization of a Complex Multipole Filter 


3 
atte pl 
POLE FREQ= > he POLE FREQ = 559 Ro 


Figure 5. 
Using the Uncommitted Op Amp to Add a Real Axis Pole 


FLT-U2 
ADVANCED FILTERS INVERTING 
BANDPASS 
All of the common filter types can be realized by using cas- = 


caded FLT-U2 stages. This includes multi-pole Butterworth, 

Bessel, Chebyshev, and Elliptic types. The basic procedure Figure 7. 

is to implement each pole pair with a single FLT-U2 and cas- Realization of Notch Filter 
cade enough units to realize all poles. A real axis pole is im- 

plemented by an uncommitted operational amplifier stage. 

Each stage should be separately tuned with an oscillator and 

scope and then the stages connected together and checked. 

See Figure 6. 


A notch filter can be constructed in several ways. The first 
way is to use the FLT-U2 as an inverting bandpass filter and 
sum the output of the filter with the input signal by means of 
the uncommitted operational amplifier. This produces a net 
subtraction at the center frequency of the bandpass which 
produces a null at the output of the amplifier. (see Figure 7). 
Likewise lowpass and highpass outputs (which are always in 
phase) can be subtracted from each other with an external 
operational amplifier. The highpass output must have some 
gain added to it, however, so that its gain is equal to that of 
the lowpass output. A third method is to use two separate 
FLT-U2's, one as a two-pole lowpass filter and the other as a 
two-pole highpass filter. Again the outputs are subtracted in 
an operational amplifier. This method permits independent 
tuning of the two sections to get the best null response. 


ORDERING INFORMATION 
OPERATING 


MODEL TEMP. RANGE 


FLT-U2 0°C to + 70°C 
FLT-U2M -55°C to + 125°C 
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WIDE-RANGING, DC-DC POWER CONVERTERS 


NEW 20 WATT, WIDE-RANGING, DC-DC POWER CONVERTERS (2" x 2" x 0.45") 


Input Output Input Current Output Noise _ Efficiency Line/Load Model 
(Vde) NoLoad/FullLload  &RIPPLE  (Min@F.L.) Regulation 
(TYP) 
4.6 - 13.2V (5V, Nom) 3.3V,4.25 A 25 mA/3.78 A 50 mV p-p 75% 40.2% / 40.5% UWR-3.3/4250-D5 
9.0 - 18V (12V, Nom) 3.3V,4.85 A 20 mA/1.77 A 50 mV p-p 76% 40.2% / 40.5% UWR-3.3/4850-D12 
18 - 72V (48V, Nom) 3.3V,4.85 A 15 mA/0.843 A 50 mV p-p 79% 40.2% / 40.5% UWR-3.3/4850-D48 
4.6-13.2V (5V, Nom) __5.0V,3.60 A 10 mA/1.875 A 50 mV p-p 80% 40.2% / 40.5% UWR-5/3000-DS 
9.0 - 18V (12V, Nom) 5.0V,4.0 A 15 mA/2.032 A 50 mV p-p 82% £0.2% / +0.5% UWR-5/4000-D12 
18 - 72V (48V, Nom) 5.0V,4.0A 10 mA/0.505 A 50 mV p-p 82% 40.2% / 40.5% UWR-5/4000-D48 
4.6-13.2V (5V,Nom)_ #12V,0.625A 40 mA/1.829.A 85 mV p-p 82% 40.2% / +1% BWR-12/625-D5 
9.0- 18V (12V, Nom) __ +12V,0.830 A 40 mA2.00 A 75 mV p-p 84% 20.2% / 41% BWR-12/830-D12 
18 - 72V (48V, Nom) +42V.0.830 A 10 mA/0.508 A 85 mV p-p 82% 20.2% / 41% BWR-12/830-D48 
4.6-13.2V (5V,Nom) __ #15V,0.600A 40 mA/1.829.A 85 mV p-p 82% 20.2% / +1% BWR-15/500-D5 
9.0- 18V(12V, Nom) #15V,0.670A 30 mA/1.587 A 85 mV p-p 84% 10.2% / 41% BWR-15/670-D12 
18 - 72V (48V,Nom) __+15V,0.670 A 10 mA/0.508 A 85 mV p-p 82% 40.2% / 41% BWR-15/670-D48 
NEW, 10 WATT, WIDE RANGING, DC-DC POWER CONVERTERS (2” x 1" x 0.375") 
4.7 -7.0V (SV, Nom). 3.3V,1.8A 30 mA/1.715 A 50 mV p-p 70% 40.2% / 40.5% UWR-3.3/1800-D5 
9.0 - 18V (12V, Nom) 3.3V,25A 30 mA/0.915 A 50 mV p-p 75% 40.2% / 40.5% UWR-3.3/2500-D12 
18 - 72V (48V, Nom) 3.3V,1.80 A 15 mA/0.170 A 50 mV p-p 75% 40.2% / #0.5% UWR-3.3/1800-D48 
4.7 - 7.0V (5V, Nom) 5.0V,1.60 A 30 mA/2.160 A 50 mV p-p 74% 40.2% / 40.5% UWR-5/1600-D5 
9.0 - 18V (12V, Nom) 5.0V,2.0A 15 mA/1.03 A 50 mV p-p 81% 40.2% / 20.5% UWR-5/2000-D12 
18 - 72V (24/48V) 5.0V,1.80 A 15 mA/0.240 A 50 mV p-p 78% 40.2% / 40.5% UWR-5/1800-D48 
4.7 - 7.0V (SV, Nom) +5,0V,0.70 A 30 mA/1.842 A 50 mV p-p 76% 40.2% / 41% BWR-5/700-D5 
9.0-18V(12V,Nom) _#5.0V,0.80A 15mA/0.830 A 50 mV p-p 80% 40.2% / 41% BWR-5/800-D12 
4.7-7.0V (5V,Nom) _ £12V,0.335A 40 mA/2.1 A 15 mV p-p 76% 40.2% / 41% BWR-12/335-D5 
9.0 - 18 (12V, Nom) £12V,0.415 A 35 mA/1.00 A 25 mV p-p 83% 40.2% / +1% BWR-12/415-D12 
18 - 72V (24/48V,Nom) __+12V,0.415 A 15 mA/0.260 A 50 mV p-p 80% 40.2% / +1% BWR-12/415-D48 
4.6-13.2V (5V,Nom) _ +15V,0.275A 40 mA/2.142 A 15 mV p-p 77% 40.2% / +1% BWR-15/275-D5 
9.0-18V(12V, Nom) _ +15V,0.330 A 35 mA/0.992 A 25 mV p-p 84% £0.2% / +1% BWR-15/330-D12 
18 - 72V (24/48V,Nom) _+15V,0.330A 15 mA/0.257 A 50 mV p-p 81% 40.2% / $1% BWR-15/330-D48 
NEW, 3 WATT, WIDE RANGING, DC-DC POWER CONVERTERS (1.25"x0.8"x0.435") 
4.5 - 9.0V (5V, Nom) 5.0V,0.50 A 25 mA/0.714 A 100 mV p-p 70% 40.2% / 40.5% UWR-5/500-D5 
9.0 -- 18V (12V, Nom) 5.0V,0.50 A 15 mA/0.278 A 100 mV p-p 70% 10.2% / 40.5% UWR-5/500-D12 
18 - 72V (48V, Nom) 5.0V,0.50 A 10 mA/0.069 A 100 mV p-p 75% 40.2% / 40.5% UWR-5/500-D48 
4.5-9.0V(5V,Nom) __#12V,0.105A 25 mA/0.714 A 75 mV p-p 70% 40.2% / +1% BWR-12/105-D5 
9.0-18V(12V,Nom) _#12V,0.125A 15 mA/0.333 A 75 mV p-p 75% 40.2% / 41% BWR-12/125-D12 
18-72V (48V,Nom) _#12V,0.125 A 10 mA/0.076 A 75 mV p-p 82% 40.2% / 41% BWR-12/125-D48 
4.5-9.0V(5V,Nom) _ +15V,0.085A 25 mA/0.729 A 75 mV p-p 70% 40.2% / 41% BWR-15/85-D5 
9.0-18V(12V,Nom) _ +15V,0.100A 15 mA/0.333 A 75 mV p-p 75% 40.2% /+1% BWR-15/100-D12 
18- 72V (48V,Nom) __+15V,0.100 A 10 mA/0.076 A 75 mV p-p 82% £0.2% /+1% BWR-15/100-D48 
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WIDE INPUT RANGE DC/DC CONVERTERS 


INPUT OUTPUT RN aan ONIN EFFICIENCY MODEL 

9-18V de 5V dc, 3000 mA 30mA/1700mA ——0.02% / 1.0% 75% UPS-5/3000-D12 

9-18V de 12Vde, 1250mA 30 mA / 1600 mA 0.02% / 1.0% 78% UPS-12/1250-D12 

9-18V de 15V dc, 1000 mA 30 mA/ 1600 mA 0.02% / 1.0% 78% UPS-15/1000-D12 

9-18V de 5V dc, 5000 mA 30 mA / 2800 mA 0.02% / 1.0% ___ 75% UPS-5/5000-D12 

9-18V de 12V dc, 2500mA 30mA/3200mA «0.02% / 1.0% 78% UPS-12/2500-D12 

9-18V de 15V dc, 2000mA 30 mA / 3200 mA 0.02% / 1.0% 78% UPS-15/2000-D12 
18-36V de 5V dc, 3000 mA 20 mA/ 810 mA 0.02% / 1.0% 77% UPS-5/3000-D24 
18-36V de 12V de, 1250mA 20 mA/ 780 mA 0.02% / 1.0% 80% UPS-12/1250-D24 
18-36V de 15V dc, 1000 mA 20 mA/ 780 mA 0.02% / 1.0% 80% UPS-15/1000-D24 
18-36V de 5Vdc, 5000mA sss OMA 1350mMA (0.02% 1.0% 77% UPS-5/5000-D24 
18-36V de 12V de, 2500 mA 20 mA/ 1550 mA * 0.02% / 1.0% 80% UPS-12/2500-D24 
18-36V de 15V de, 2000 mA 20 mA/ 1550 mA 0.02% / 1.0% 80% UPS-15/2000-D24 

9-18V de +12V de, +625 mA 25 mA/ 1520 mA 0.02% / 1.0% 82% BPS-12/625-D12 

9-18V de 415Vde, +500 mA 25mA/1520mA 0.02% / 1.0% 82% BPS-15/500-D12 

9-18V de H12V dc, +1250mA — 25mA/ 3050 mA 0.02% / 1.0% 82% BPS-12/1250-D12 

9-18V de #15Vde, +1000mA 25 mA/ 3050 mA 0.02% / 1.0% 82% BPS-15/1000-D12 
18-36V de #12Vdc, +625mA 25 mA/ 750 mA 0.02% / 1.0% 84% BPS-12/625-D24 
18-36V de #15Vdc, +500mA — 25mA/750mMA——ti«i«i CHI LO%_— 84% BPS-15/500-D24 
18-36V de +12Vdce, +1250mA 25 mA/ 1500 mA 0.02% / 1.0% 84% BPS-12/1250-D24 
18-36V de #15V dc, +1000mA 25 mA/ 1500 mA 0.02% / 1.0% 84% BPS-15/1000-D24 

9-18V de +5/£12V de, 1500/£310mA 50 mA/ 1600 mA 1.0% 15.0% 78% TPS-5/1500-12/310-D12 

9-18V de +5/£15Vde, 1500/+250mA 50 mA / 1600 mA 1.0% / 5.0% 78% TPS-5/1500-15/250-D12 

9-18Vde —+5/+12/-5Vde, 1500/+310/500mA 50 mA/ 1470 mA 1.0% / 5.0% 78% TPS-12/310-5/1500-D12 
18-36V de +5/£12Vde, 1500/4310mA 40 mA/ 780 mA 1.0% / 5.0% 80% TPS-5/1500-12/310-D24 
18-36V de +5/£15Vde, 1500/+250mA 40 mA / 780 mA 1.0% / 5.0% 80% TPS-5/1500-15/250-D24 
18-36Vde _+5/+12/-5V de, 1500/+310/500mA_ 40 mA/715mA 1.0% / 5.0% 80% TPS-12/310-5/1500-D24 


MINIATURE DC/DC CONVERTERS 


NO LOAD/FULL LOAD LINE/LOAD OUTPUT NOISE REFLECTED ISOLATION 


sina” me INPUT CURRENT REGULATION & RIPPLE (MAX)! RIPPLE VOLTAGE MIN soi 

5V de 12V de, 80 mA 90 mA /380 mA 0.3% / 0.4% 20 mV p-p 15 mAp-p 300V de UPS-12/80-D5 
5V de 15V de, 65 mA 90 mA / 380 mA 0.3% / 0.4% 20 mV p-p 15mAp-p 300V de UPS-15/65-D5 
5Vde 4 12V.de, 40 mA 90 mA / 380 mA 0.3% / 0.4% 20 mV p-p 15 mA p-p 300V de BPS-12/40-D5 
5Vdc_#15V. de, #33 mA 90 mA / 380 mA 0.3% / 0.4% 20 mV p-p 15 mA p-p 300V de BPS-15/33-D5 


NOTE 1. 15pF capacitor across each output. 


PLUG-IN ADAPTERS 
OUTPUT RATED OUTPUT LINE/LOAD OUTPUT MODEL 
VOLTAGE CURRENT REGULATION RIPPLE (MAX) 
4.8 to 5.3V de 500mA 0.3% / 0.3% 8 mV RMS UPA-5/500 
11.5 to 12.5V de 200mA 0.3% / 0.3% 8 mV RMS UPA-12/200 
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1W-10W DC/DC CONVERTERS 


TEMP. 


OUTPUT NOISE 


REFLECTED 


LLLOAD —LINE/L' 
our Ose “a EOULATION rEGULATION COEF. & RIPPLE RIPPLE PODS. 
(MAX) MAX 
12V 5V,200 mA 100 mA / 220 mA 0.05% / 0.1% 0.02% / °C 20 mV p-p iVmApp UPM-5/200-D12 
28V 5V,200 mA 40 mA/100 mA 0.05% / 0.1% 0.02% / °C 20 mV p-p SmAp-p UPM-5/200-D28 
5V 12V,80 mA 220 mA/500 mA 0.05% / 0.05% 0.02% / °C 20 mV p-p 25 mA p-p UPM-12/80-D5 
5V 24V,40 mA 220 mA / 500 mA 0.05% / 0.05% 0.02% / °C 20 mV p-p 25 mA p-p UPM-24/40-D5 
12V 24V,40 mA 95 mA/210 mA 0.05% / 0.05% 0.02% / °C 20 mV p-p 10 mA p-p UPM-24/40-D12 
5V 28V,25 mA 160 mA/ 400 mA 0.05% / 0.05% 0.02% / °C 20 mV p-p 20 mA p-p UPM-28/25-D5 
12V 28V,25 mA 80 mA/ 180 mA 0.05% / 0.05% 0.02% / °C 20 mV p-p 9mAp-p UPM-28/25-D12 
5V 5V,600 mA 125 mA/935 mA 0.02% / 0.04% 0.02% / °C 50 mV p-p 32 mA p-p UPS-5/600-D5 
12V 5V,600 mA 50 mA‘/ 364 mA 0.02% / 0.04% 0.02% / °C 50 mV p-p 24 mA p-p UPS-5/600-D12 
28V 5V,600 mA 20 mA/ 135 mA 0.02% / 0.04% 0.02% / °C 50 mV p-p 21 mA p-p UPS-5/600-D28 
5V 12V,250 mA 140 mA / 863 mA 0.02% / 0.04% 0.02% / °C 50 mV p-p 31 mA p-p UPS-12/250-D5 
28V 12V,250 mA 25 mA/ 125 mA 0.02% / 0.04% 0.02% / °C 50 mV p-p 21 mAp-p UPS-12/250-D28 
12V 24V,125 mA 125 mA /530 mA 0.05% / 0.05% 0.02% / °C 20 mV p-p 26 mA p-p UPM-24/125-D12 
5V 28V,100 mA 300 mA / 1350 mA 0.05% / 0.05% 0.02% / °C 20 mV p-p 67 mAp-p UPM-28/100-D5 
12V 28V,100 mA 125 mA / 500 mA 0.05% / 0.05% 0.02% / °C 20 mV p-p 25 mA p-p UPM-28/100-D12 
12V 5V, 1000 mA 50 mA/640 mA 0.02% / 0.04% 0.02% / °C 50 mV p-p 54 mA p-p UPS-5/1000-D12 
24V 5V, 1000 mA 25 mA/320 mA 0.02% / 0.04% 0.02% / °C 50 mV p-p 22 mA p-p UPS-5/1000-D24 
28V 5V, 1000 mA 20 mA/275 mA 0.02% / 0.04% 0.02% / °C 50 mV p-p 22 mA p-p UPS-5/1000-D28 
5V 12V,470 mA 500 mA / 2000 mA 0.02% / 0.04% 0.02% / °C 50 mV p-p 61 mA p-p UPS-12/470-D5 
24V 12V,470 mA 120 mA/415 mA 0.02% / 0.04% 0.02% / °C 50 mV p-p 26 mA p-p UPS-12/470-D24 
5V 24V,210 mA 500 mA / 2000 mA 0.05% / 0.01% 0.02% / °C 50 mV p-p 100 mA p-p UPM-24/210-D5 
12V 24V,210 mA 200 mA / 830 mA 0.05% /.0.01% 0.02% / °C 50 mV p-p 42mA p-p UPM-24/210-D12 
24Vv 5V,2000 mA 45 mA/640 mA 0.02% / 0.05% 0.02% /°C 50 mV p-p 32:mA p-p UPS-5/2000-D24 
28V 5V,2000 mA 40 mA/550 mA 0.02% / 0.05% 0.02% / °C 50 mV p-p 33.mA p-p UPS-5/2000-D28 
48V 5V,2000 mA 20 mA/320 mA 0.02% / 0.05% 0.02% / °C 50 mV p-p 32 mA p-p UPS-5/2000-D48 
5V £12V, +25 mA 150 mA /350 mA 0.05% / 0.05% 0.02% / °C 20 mV p-p 17mAp-p BPM-12/25-D5 
12V #12V,+25mA 80 mA /165 mA 0.05% / 0.05% 0.02% / °C 20 mV p-p 8 mAp-p BPM-12/25-D12 
28V 4#12V,+25mA 30 mA /65 mA 0.05% / 0.05% 0.02% / °C 20 mV p-p 3mA p-p BPM-12/25-D28 
5V +15V, +25 mA 160 mA /400 mA 0.05% / 0.05% 0.02% /°C 20 mV p-p 20 mA p-p BPM-15/25-D5 
12V.-+15V, +25 mA 80 mA /80 mA 0.05% /0.05% 0.02% /°C 20 mV p-p 9mA p-p BPM-15/25-D12 
28V +15V, +25 mA 30 mA /80 mA 0.05% / 0.05% 0.02% / °C 20 mV p-p 4mA p-p BPM-15/25-D28 
5V £12V, +125 mA 130 mA /965 mA 0.02% / 0.02% 0.01% /°C 35 mV p-p 34 mA p-p BPS-12/125-D5 
12V #12V, +125 mA 55 mA /380 mA 0.02% / 0.02% 0.01% /°C 35 mV p-p 23 mA p-p BPS-12/125-D12 
28V £12V, +125 mA 25 mA /145 mA 0.02% / 0.02% 0.01% /°C 35 mV p-p 21mAp-p BPS-12/125-D28 
5V +15V, + 100 mA 135 mA /955 mA 0.02% / 0.02% 0.01% /°C 35 mV p-p 33 mA p-p BPS-15/100-D5 
12V +15V, +100 mA 55 mA /376 mA 0.02% / 0.02% 0.01% /°C 35 mV p-p 24 mA p-p BPS-15/100-D12 
28V +15V, +100 mA 25 mA /143 mA 0.02% / 0.02% 0.01% / °C 35 mV p-p 21 mAp-p BPS-15/100-D28 
5V +15V, +150 mA 450 mA /1750 mA 0.05% / 0.05% 0.005% / °C 25 mV p-p 87 mAp-p BPM-15/150-D5 
24V-+15V,+150mA 80 mA /350 mA 0.05% / 0.05% 0.005% /°C 25 mV p-p 18 mA p-p BPM-15/150-D24 
28V +15V, +150 mA 70 mA /300 mA 0.05% / 0.05% 0.005% / °C 25 mV p-p 15 mA p-p BPM-15/150-D28 
5V +12V, +230 mA 130 mA /1650 mA 0.02% / 0.02% 0.01% / °C 35 mV p-p 58 mA p-p BPS-12/230-D5 
12V +12V, +230 mA 55 mA /690 mA 0.02% / 0.02% 0.01% /°C 35 mV p-p 24 mA p-p BPS-12/230-D12 
24V +12V, +230 mA 25 mA /340 mA 0.02% / 0.02% 0.01% /°C 35 mV p-p 24 mA p-p BPS-12/230-D24 
28V +12V, +230 mA 25 mA /300 mA 0.02% / 0.02% 0.01% / °C 35 mV p-p 23 mA p-p BPS-12/230-D28 
5V-+15V, +190 mA 135 mA /1700 mA 0.02% /0.02% 0.01% /°C 35 mV p-p 60 mA p-p BPS-15/190-D5 
12V +15V, +190 mA 55 mA /710 mA 0.02% / 0.02% 0.01% /°C 35 mV p-p 25 mA p-p BPS-15/190-D12 
24V +15V, +190 mA 30 mA /350 mA 0.02% / 0.02% 0.01% /°C 35 mV p-p 25 mAp-p BPS-15/190-D24 
28V +15V, +190 mA 25 mA/300 mA 0.02% / 0.02% 0.01% /°C 35 mV p-p 24 mA p-p BPS-15/190-D28 
48V +15V, +190 mA 14 mA/180 mA 0.02% / 0.02% 0.01% /°C 35 mV p-p 25 mA p-p BPS-15/190-D48 
5V +12V, +420 mA 980 mA /4000 mA 0.05% / 0.05% 0.02% / °C 50 mV p-p 120 mA p-p BPM-12/420-D5 
12V +12V, +420 mA 340 mA /1530 mA 0.05% / 0.05% 0.02% / °C 50 mV p-p 46 mA p-p BPM-12/420-D12 
24V +12V, +420 mA 175 mA /760 mA 0.05% / 0.05% 0.02% / °C 50 mV p-p 23 mA p-p BPM-12/420-D24 
28V £12V, +420 mA 130 mA /650 mA 0.05% / 0.05% 0.02% / °C 50 mV p-p 20 mA p-p BPM-12/420-D28 
5V +15V, +412 mA 260 mA /3700 mA 0.02% / 0.02% 0.01% /°C 35 mV p-p 130 mA p-p BPS-15/412-D5 
12V +15V, +412 mA 110 mA /1590 mA 0.02% /0.02% 0.01% /°C 35 mV p-p 54 mA p-p BPS-15/412-D12 
24V +15V, +412 mA 55 mA /770 mA 0.02% / 0.02% 0.01% /°C 35 mV p-p 38 mA p-p BPS-15/412-D24 
28V +15V, +412 mA 45 mA /660 mA 0.02% / 0.02% 0.01% /°C 35 mV p-p 39 mA p-p BPS-15/412-D28 
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PS-3 


1W - 10W AC/DC SUPPLIES 


OUTPUT | RATEDOUTPUT VOLTAGE LINE LOAD _ OUTPUT OUTPUT 


VOLTAGE CURRENT ACCURACY REGULATION REGULATION RIPPLE (MAX) IMPEDANCE ports 
5V de 250 mA 1.0% 0.05% 0.1% 1mV RMS 0.052 UPM-5/250 
5V de 500 mA _ 1.0% 0.05% 0.1% 1mV RMS 0.05Q UPM-5/500 
5V de 1000 mA 1.0% 0.05% 0.1% 1mV RMS 0.012 UPM-5/1000 
5V de 1000 mA 2.0% 0.25% 0.25% 1mV RMS 0.012 UPM-5/1000B 
~ 5Vde 2000 mA 1.0% 0.05% 0.1% 1mV RMS 0.0052 UPM-5/2000 
+5V de +250 mA 1.0% 0.05% 0.1% 1mV RMS 0.052 BPM-5/250 
+5V de +500 mA 1.0% 0.05% 0.1% 1 mV RMS 0.032 BPM-5/500 
+12V de +100 mA 2.0% 0.02% 0.05% 2mV RMS 0.102 BPM-12/100 
+12V de +200 mA 1.0% 0.02% 0.05% 2mV RMS 0.05Q BPM-12/200 
+15V de +60 mA 1.0% 0.02% 0.05% 2mV RMS 0.200 BPM-15/60 
+15V de +100 mA 1.0% 0.02% 0.05% 2mV RMS 0.1082 BPM-15/100 
+#15V de +200 mA 1.0% 0.02% 0.05% 2mV RMS 0.052 BPM-15/200 
+15V de +300 mA 1.0% 0.02% 0.05% 2mV RMS 0.032 BPM-15/300 
+12/5V de +100 / 500 mA 1.0% 0.02% / 0.05% 0.05% / 0.1% 2mV/1 mV RMS 0.10 / 0.052 TPM-12/100-5/500 
+12/5V de +150 / 1000 mA 1.0% 0.02% / 0.05% 0.05% / 0.1% 2mV/1 mV RMS 0.10 / 0.052 TPM-12/150-5/1000 
+15/SV de +100 / 500 mA 1.0% 0.02% / 0.05% 0.05% / 0.1% 2mV/1 mV RMS 0.10 / 0.052 TPM-15/100-5/500 
+15/5V de +150/ 1000 mA 1.0% 0.02% / 0.05% 0.05% / 0.1% 2mV/1 mV RMS 0.10 / 0.052 TPM-15/150-5/1000 


CHASSIS MOUNT AC/DC SUPPLIES 


OUTPUT RATED OUTPUT VOLTAGE LINE/LOAD OUTPUT OUTPUT cas 
VOLTAGE CURRENT ACCURACY REGULATION RIPPLE(MAX) IMPEDANCE 
5V de 250 mA 1.0% 0.05% / 0.1% 1mVp-p 0.0522 UCM-5/250 
5V de 500 mA 1.0% 0.05% / 0.1% 1mVp-p 0.052 UCM-5/500 
5V de 1000 mA 1.0% 0.05% / 0.1% 1mVp-p 0.010 UCM-5/1000 
5V de 2000 mA 1.0% 0.05% / 0.1% 1mVp-p 0.0052 UCM-5/2000 
+15V de +60 mA 1.0% 0.02% / 0.05% 2mVp-p 0.202 BCM-15/60 
__£15V de £100 mA 1.0% 0.02% / 0.05% 2mVp-p 0.100 BCM-15/100 
+15V de +200 mA 1.0% 0.02% / 0.05% 2mVp-p 0.050 BCM-15/200 
_415Vde «4300 mA 1.0% 0.02% / 0.05% 2mV p-p 0.050 BCM-15/300 
HIGH EFFICIENCY AC/DC SUPPLIES 
OUTPUT = RATED OUTPUT VOLTAGE LINE/LOAD OUTPUT OUTPUT pes: 
VOLTAGE CURRENT ACCURACY REGULATION RIPPLE(MAX) IMPEDANCE 
5V de 5000 mA 80% 0.05% / 0.1% 50 mV p-p 0.00222 USM-5/5 
5V de 5000 mA 80% 0.05% / 0.1% 50 mV p-p 0.0022 USC-5/5 
HIGH VOLTAGE MODULES 
OUTPUT — RATED OUTPUT VOLTAGE LINE/LOAD OUTPUT OUTPUT oe 
VOLTAGE CURRENT ACCURACY REGULATION RIPPLE(MAX) IMPEDANCE 
+120V de 25 mA 1.0% 0.05% / 0.2% 10 mV RMS 5.00 BPM-120/25 
+150V de 20 mA 1.0% 0.05% / 0.2% 10 mV RMS 5.0 BPM-150/20 
+180V de 16 mA 1.0% 0.05% / 0.2% 10 mV RMS 5.02 BPM-180/16 
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1 


VOLTAGE CALIBRATORS 


MODEL OUTPUT SETTABLE 


guoe-% 


mae girs 


penne 


RANGE INCREMENTS ACCURACY 


+ 1.2000 100 pV 
DVC-350A or or 

+ 12.000 1 mV 
DVC-8500 +19.999 1 mV 


For Immediate Assistance, Dial 1-800-233-2765 


0.015% 


0.005% 


SOURCE/SINK 
CURRENT 


20 mA 


25 mA 


DISPLAY 


4 1/2 DIGIT 
LCD 


4 1/2 DIGIT 
MECHANICAL 


POWER 


9V Battery or 
115 VAC 
Adaptor 
(optional) 


100 VAC (J) 
115 VAC (A) 
230 VAC (E) 


CASE/ 
MOUNTING 


5.75 X 3.60 X 1.29 in 
(146 X 91 X 33 mm) 
HAND HELD 


DVC-1 


DIGITAL PANEL METERS 


Model — Power Std. Input Case Features 
DM-3100L-1 +5Vde +2Vde B Short Depth Case 
DM3100N-1 +5Vde +2Vde A Provisions for 4-20 mA input 
DM-3101-1 +5Vdc +2Vde A High Intensity Display — 
3.5 Digit LED DM3103-1 +5Vde +2Vde B High Intensity Display 
DM-31-1 +5Vde +2Vde Low Cost - Uncased ~ 
DM-3100B-1 115/230VAC _ £2Vde B Short Depth Case 
DM3104-1 115/230VAC +2Vde B___ High Intensity Display 
DM-9115-1 115/230VAC +2Vdce Cc NEMA 12 (Vibration Std) 
DM-4101N-1 "45Vde " #2Vde A High Intensity Display 
DM-9200-1 __+5Vde +2Vde Cc NEMA 12 (Vibration Standard) 
DM-4100D-1_ +5Vde +2Vde A High Speed Sampling Serial/ParalleI|BCD Output 
4.5 Digit LED ~ DM-4101D-1 +5Vde +2Vde A High Intensity Display Serial/Parallel BCD Output 
DM-4101L-1 +5Vde #2Vdc B Serial BCD Output 
DM-4200-1 _+5Vde +2Vde A Serial BCD Output 
DM-9215-1 115/230VAC. +2Vdce Cc NEMA 12 (Vibration) 
ae DM-3100U-1 +5/9Vde +2Vde A Units Display (Batt. Pwr.) 
DM-3100X-1 +5/9Vde +2Vde B Battery Powered 
3.5 Digit LCD DM-3102A +5Vde +2Vde A Units Display Autoranging (200 mv - 200V) 
DM-LX3-1 +5Vde -#2Vde Low Cost - Uncased 
DM-3100U2 115VAC +2Vde A Units Display 
4.5 Digit LCD DM-4105-1 +5Vde +2Vde A Serial BCD OUT (Batt. Pwr.) 
Other Digital DBM-20 +5Vde Adjustable A 20 Segment LED Bar Graph w/ TTL Outputs 
Panel Products PC-6 +5Vde B 10 MHz Counter/Timer 


NOTE: Input range kits are available for all DM-3100, 4100, and 9000 Series DPMs 
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3.5 DIGIT, MINIATURE VOLTAGE METERS — 


Model Power Std. Input Case Features 
DMH-30PC-0 +5Vde +200 mV [3 Encapsulated (Plastic), 24-pin DDIP 
NEW DMH-30PC-1 +5Vde +2Vde E Encapsulated (Plastic), 24-pin DDIP 
Self-Contained DMH-30PC-2 +5Vde +20Vde E Encapsulated (Plastic), 24-pin DDIP 
3.5 Digit LED DMH-30MM-0 +5Vde +200mV E Hermetically Sealed, Quartz window, 
Ultra-Miniature DMH-30MM-1 +5Vde +2Vde E Ceramic 24-pin DDIP, 
DMH-30MM-2 +5Vde 420Vde E MIL-D-87157 Temperature Range 
DMS-30PC-0-RL +5Vde +200mV F 
Sealed, Plastic Case, 
DMS-30PC-1-RL +5Vde +2Vde F 
Low Intensity RED Display 
DMS-30PC-2-RL +5Vde +20Vde F 
DMS-30PC-0-RS +5Vde +200mV F Seiehs Sa 
DMS-30PC-1-RS +5Vde 42Vde F é ed r oa aun wi 
DMS-30PC-2-RS 45Vde 420Vde F sca tg 
DMS-30PC-0-RH +5Vde +200mV F Sealed. Plaats Case: 
DMS-30PC-1-RH +5Vde +2Vde F High Intensity RED DISPLAY 
DMS-30PC-2-RH +5Vde +20Vde F 
NEW DMS-30PC-0-GL +5Vde +200mV F 3 
en; +5Vde £2Vde F senor Seg 
Single-Piece DMS-30PC-2-GL +5Vde +20Vde F pee Sree Dee 
3.5 Digit LED 
Vv F 
* a Standard Intensity GREEN DISPLAY 
DMS-30PC-2-GS +5Vde +20Vdc F 
DMS-30PC-0-BS +5Vde +200mV F 
Sealed, Plastic Case, 
DMS-30PC-1-BS +5Vde +2Vde F : 
— Standard Intensity BLUE DISPLAY 
DMS-30PC-2-BS +5Vde +20Vdc F 
= 4 
ee Standard Intensity YELLOW DISPLAY 
DMS-30PC-2-YS +5Vde +20Vde F 
DMS-30PC-0-OH +5Vde +200mV F 
Sealed, Plastic Case, 
DMS-30PC-1-OH +5Vde +2Vde F ESE ERAT 
lensi 
DMS-30PC-2-0H 45Vde #20Vde F ‘: mY 
CASE SIZES 


~moow>y 


2.53"W x 3.34"D x 0.94"H (64 x 85 x 24 mm) 
3.00"W x 2.15"D x 1.76"H (76 x 55 x 45 mm) 
3.60"W x 3.57"D x 1.67"H (91 x 91 x 42 mm) 
1.89"W x 1.22:D x 0.94"H (48 x 31 x 24 mm) 
1.29"W x 0.25"D x 0.80"H (33 x 6 x 20 mm) 

2.19"W x 0.54"D x 0.95"H (55 x 14 x 24 mm) 


For Immediate Assistance, Dial 1-800-233-2765 


DPM-2 


PM-1 


PROCESS MONITORS/CONTROLLERS 


DATEL designs and manufactures a complete line of 
Process Monitors/Controllers supporting Thermocouples, 
RTDs, Strain Gages, and Voltage/Current signal inputs. 
These low cost units contain such features as built-in RS- 
232 serial port (RS-422/485 optional), user-selectable 
setpoint outputs (up to 4 discrete and 1 optional Analog), 
built-in configuration and setup command set, fully 
isolated inputs (to 1500 Volts, typ.) and a six-character, 
14-segment vacuum fluorescent display (blue-green). 
Each model may be configured and operated from either 
the front panel or via the serial port. For reliability, 
accuracy, and low price, DATEL's PM-5000 series 
Process Monitors/Controllers are simply the best. 


PM-50 


INPUTS 

Thermocouple types J, K, T, S, B, E, N,R 
RTD/Thermistor 

Strain Gage 

Voltage/Current 


OaNOW 


COMMUNICATIONS MODE 
RS-232-C (Standard) 
RS-422/485 


ANALOG INPUT 
None 
One output (0 - 10V/4-20 mA) 


POWER 
115 VAC 
230 VAC 
100VAC 
+5 Vde 
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PANEL MOUNT THERMAL PRINTERS 


Input Power 
Model Columns Interface (Note 1) Character Set Case Special Features 
Numeric 
DPP-Q7 7 BCD 115/230 VAC (decimal or hex) A Simple DATEL DPM interface 
plus sign 

APP-20A1 20 Parallel 115/230 VAC 96 char ASCII A Inverted, tall character options 
APP-20D1 20 Parallel +12 Vde 96 char ASCII A Inverted, tall character options 
APP-A20A21 20 RS-232/20 mA loop —_ 115/230 VAC 96 char ASCII A inverted, tall) condensed 
APP-A20D21 20 RS-232/20 mA loop +12 Vde 96 char ASCII A character options 
APP-20A3 20 IEEE-488 115/230 VAC 96 char ASCII A Inverted, tall character options 
MPP-20A 20 RS-232/Parallel 115 VAC 127 char ASCII A 
MPP-20D 20 RS-232/Parallel +42 Vde 127 char ASCII A citi ae saa 
MPP-20E 20 RS-232/Parallel 230 VAC 127 char ASCII A 
APP-48A1 48 Parallel 115 VAC 192 char ASCII B Inverted character options 
APP-48A2 48 RS-232 115/230 VAC 192 char ASCII B Inverted character options 
APP-48D2 48 RS-232 +12 Vde 192 char ASCII B Inverted character options 
APP-48A3 48 IEEE-488 115/230 VAC 192 char ASCII B Inverted character options 
APP-48D3 48 lEEE-488 +12 Vde 192 char ASCII B Inverted character options 
APP-M20A1 20 Parallel 115/230 VAC 96 char ASCII Cc 
APP-M20A21 20 RS-232 115/230 VAC 96 char ASCII c Hardened for shock, vibration 
APP-M20D21 20 RS-232 +12 Vde 96 char ASCII Cc and humidity (mobile) 
APP-M48D1 48 Parallel +12 Vde 192 char ASCII D 
APP-M48D2 48 RS-232 +12 Vde 192 char ASCII D 

8 International Character Sets 

rs 42 Serial/Parallel oo riot 256 char ASCII ee 
CHARACTERS AVAILABLE 


NOTE 1. 100 VAC versions available for most models ("J" version); European line cords also available ("E" version). Consult factory. 


CASES 


A = 4.44"W x 2.76"H x 8.00"D 
B = 8.20"W x 2.84"H x 8.14"D 
C = 5.36"W x 3.74"H x 8.00"D (Including mobile-mount brackets) 

D = 9.25"W x 3.25"H x 10.44"D (Including mobile-mount brackets) 
E = 8.20"W x 2.84"H x 10.50"D 
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TP-1 


MULTIBUS | BOARDS 


A/D A/D In/Out D/A D/A 
Model Channels Resolution A/D Speed PGA Ranges Channels Resolution Notes 
ST-702 8 D Isolated 13 Bits 33 ms x50, x100 5V None -- Direct thermocouple 
1KV Down to 50 mV connections, on board 
linearize and CJC 
ST-711 32S /16D 12 Bits 20 us x1 tox1 K 5V, 10V 2 (732) 12 Bits On board start timer, 
ST-732 Software Down to 50 mV Interrupt 
ST-703 None -- -- -- 2.5V to 10V 4 Isolated 12 Bits 350V Isolation per channel 
4to20mA 
ST-724 None -- = =- 5V, 10V . 12 Bits 
4to20mA 
ST-728 None -- -- -s 5V, 10V 4or8 12 Bits 
4to20mA 
ST-716 None -- -- *5 5V, 10V 4o0r8 16 Bits 
ST-705 8D 13 Bits 33 ms x1 to x200 4v None == RS-232 subsystem and 
Down to 20 mV CPU, Direct thermocouple 
connection, linearize, CJC 
ST-519 TTL -- -- -- ite -- -- 72 TTL lines, In/Out, 
discrete /O Interrupt 
A/D A/D A/D Prog. Gain In/Out D/A D/A 
Model Channels Resolution Speed Amplifier Ranges Channels Resolution Notes 
pc-siaa = *SEwsimul so Bits = 1.5MHz xt or x10 Svat 1 12 Bits 
sampling 1v 
: 4K-sample FIFO 
PC-414B 4SE 14Bits 500 KHz _ 5V, 10V 1 12 Bits memory, analog trigger, 
PC-414C 4SE 12 Bits 1 MHz = 5V, 10V 1 fopiis me cParallel data,pop, 
counter/timer, DMA 
PC-414D 1SE 12 Bits 4 MHz — IV 1 12 Bits Vectored interrupt 
PC-414E 16 SE 12 Bits 400 KHz x1 to x100 10V to 100 mV 1 12 Bits 
4 SE w/simul ‘ 5V, 10V, 
PC-430A . 12 Bits 1.5 MHz x1 or x10 ; None -- 
sampling 1V Local 32 MHZ 320C30 
a DSP, 512K memory,DMA 
PC-430B 4SE 14 Bits 500 KHz a= 5V, 10V None --- Fast "no prgmg" 
PC-430C 4SE 12 Bits 1 MHz —_ 5V, 10V None = command executive, 
DSP library, 
PC-430D 1SE 12 Bits 4 MHz -- 1v None a Vectored interrupt 
PC-430E 16 SE 12 Bits 400 KHz x1 to x100 10V to 100 mV None o 
4 Monitor : 0 to +15V 2 Isolated. ‘i 
PC-462 1 a s 
6: Channes 2 Bits 25 KHz or 5V, 10W Wenlnes 12 Bits Programmable power DAC 


V/OB-1 DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194/TEL (508) 339-3000/TLX 174388/FAX (508) 339-6356 


VMEBUS A/D - D/A BOARDS 


A/D A/D A/D Prog. Gain In/Out DIA D/A 
Model Channels Resolution Speed Amplifier Ranges Channels Resolution Notes 
DVME-601A 12 Bits nie 
DVME-601B re 12.Bits | 4us | 256K memory 
5, 10V RS-232, 5 TTL VO 
DVME-601C te | i6Bits | 35us_| Ls x1 to x1K down to 50 mV None Caintarcanpks 
DVME-601D | t6Bits |* 400ms | “No prgmg" Command Exec. 
Vectored interrupt 
OME re [ete [a 
DVME-611/612A 12 Bits | 20us | 
DVME-611/612B 
DVME-611/612C | 32S/16D ge x128 5V, 10V 2(612) | 12Bits | Short/O 
Expandable ftware down to'50 mt SA:16, SD:16 
DVME-611/612D to 256 Pgmble Vectored interrupt 
DVME-611/612E 
DVME-611/612F 
8 In/8 Out TTL, 
5V, 10V L dat 
DVME-613 down to50 mV None SA:24, SD:16 
Start timer, interrupt 
2.5 to 10V SA:16, SD:16 
a ad apome toe 350V Isolation 
DVME-626 5V, 10V | 1epits | sa:16,S0:16 
2) 10V 
DVME-628 pica SA:16,SD:16 
Slave MUX 5V, 10V Slave input expander 
acs Sa board 410 20 mA to 601,611,612 
DVME-643 3 Slave input expander 
to 601, 611,612 
645 ui Simultaneous Sample/Hold 
bs Expander to 601, 611,612 
DVME-614, 
A 4K-sample FIFO memory 
DVME-614B Analog trigger 
7 Parallel data port 
DVME-614C 12 Bits Sicetametiiina 
DVME-614D Simultaneous sampling 
Vectored interrupt 
DVME-614E 1,5, 10V, 100mV ‘i 
DVME-630A 1V, 5V, 10V 
DVME-630B 4s 500 KHz Local 32 MHz 320C30 
DSP, 512 K Memory, 
DVME-630C 4S 1 MHz Fast "no prgmg” command 
Executive, Interrupt 
DV ’ 5 
nis Daren aS | 4M | DSP library 
DVME-630E 16S | 400 KHz | x1 tox100 | 1,5, 10V, 100mv 
DVME-622 none = ies 5V, 10V py 12 Bits 3 us settling per channel 
5V, 10V Power DAC’s, voltage 
DVME-621 None —_ @ 100 mA 4lsolated | 12 Bits or current mode, active 
or 160 mA drivers, 500V isolation 


For Immediate Assistance, Dial 1-800-233-2765 
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HIGH-RELIABILITY PROGRAMS 


DATEL is committed to meeting the demading requirements of military, aerospace, and severe 
environment applications. Toward that end, DATEL offers several options in its quality program. 


OPTION 1 — MIL-STD-883 Class H Compliant Devices 


DATEL Inc. is QUALIFIED by the Defense Electronics Supply Center for the manufacture of se- 
lected hybrid microcircuits in FULL COMPLIANCE with Military Specification MIL-H-38534 (Hy- 
brid Microcircuits), FSC 5962, and MIL-STD-1772 SECTION B. 


The accompanying chart gives a concise overview of MIL-STD-883 screening requirements and 
their implications for DATEL customers. 


TEST METHOD PURPOSE 


Internal Visual 
(Precap) 


Stabilization 
Bake 


Temperature 
Cycling 


Constant 
Acceleration 


Burn-in Test 
PDA 10% 
Final Electrical 


Test 


Seal Fine 
and Gross 


External Visual 
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Method 2017 


Method 1008, 
Test Condition C, 24 hrs. at 150 °C 


Method 1010, 
Test Condition C, -65 to 150 °C 


Method 2001, 
Test Condition A, Y AXIS, 5 kg. 


Method 1015, 
Test Condition B, 160 hrs. at +125 °C 


Static Tests performed at +25 °C 


Performed at +25 °C and at max. and 
min. operating temperatures 


Method 1014, 

Test Condition A (fine), 1 x 10-7 cc/ 
Sec. for volume of 20.5 to <1.0 cms 
and 5 x 10-8 cc/Sec. for volume of 
21.0 to <10.0 cms. Test Condition C 
(gross) 


Method 2009 


Eliminates devices with potential for failure un- 
der mechanical, electrical, or thermal stress. 


Eliminates device failure due to storage at ele- 
vated temperatures. 


Determines resistance of device to sudden ex- 
posure to extreme temperature changes. Re- 

moves potential failures due to thermal stress 

on bonds, etc. 


Eliminates potential failures due to structural or 
mechanical weakness not detected in shock or 
vibration test. 


Stresses devices at temperature in order to 
eliminate infant mortality failures. 


Percent defective allowable - Rejects lots with 
Static test failures greater than 10%. 


Verifies that device still meets specified data 
sheet parameters. 


Insures hermeticity of device package. Elimi- 
nates degradation due to absorption of water 
vapor or other contaminants. 


Insures that materials, design, construction, 
marking, and workmanship conform with appli- 
cable procurement documentation. 


MIL-STD-883 compliancy also requires that complete documentation be available to support the 
product. An analysis of the design along with element and package evaluations are performed 
to ensure a high quality product. The manufacturing process is also stringently controlled in or- 
der to obtain the high quality level. 


Initial qualification requires passing the MIL-STD-883 test for groups A, B, C, and D. After initial 
qualification, groups A & B are tested for all lots. Group C is tested initially and to qualify any 
product changes which may occur. Group D testing is also performed initially and at intervals 
not exceeding 6 months for future lots. 


MIL-STD-883 PRODUCTS 


ANALOG-TO-DIGITAL CONVERTERS 
MODEL NO. RESOLUTION CONVERSION TIME LINEARITY 


ADC-HZ12B/883B 12 Bits 8 pSec +1/2 LSB 
ADC-HX12B/883B 12 Bits 20 Sec +1/2 LSB 
ADC-816/883B 10 Bits 800 nSec +1/2 LSB 
ADC-511/883B 12 Bits 1 uSec +3/4 LSB 
ADC-228/883B 8 Bits 4 nSec +1/2 LSB 
ADC-208/883B 8 Bits 50 nSec +1.5 LSB 
ADC-207/883B 7 Bits 50 nSec +1LSB 

ADS-111/883B 12 Bits 500 KHz +3/4 LSB 


DIGITAL-TO-ANALOG CONVERTERS 
MODEL NO. RESOLUTION SETTLING TIME LINEARITY 
DAC-HZ12B/883B 12 Bits 3 uSec +1/2 LSB 
DAC-HP16B/883B 16 Bits 15 uSec +2 LSB 
DAC-HK12B/883B 12 Bits 3 Sec +1/2 LSB 
DAC-HF12/883B 12 Bits 50 nSec +1/2 LSB 


DAC-HF 10/883B 10 Bits 25 nSec +1/2 LSB 
DAC-HF8/883B 8 Bits 25 nSec +1/2 LSB 


DATA ACQUISITION SUBSYSTEMS 
MODEL NO. RESOLUTION INPUT CHANNELS THROUGHPUT 
HDAS-76/883B 12 Bits 4 Diff. 75 KHz 
HDAS-75/883B 12 Bits 8SE 75 KHz 
HDAS-16/883B 12 Bits 16 SE 50 KHz 
HDAS-8/883B 12 Bits 8 Diff. 50 KHz 
MULTIPLEXERS 
MODEL NO. CHANNELS SETTLING TIME ACCESS TIME 


MX-826/883B 8 SE 200 nSec 70 nSec 


SAMPLE-AND-HOLD AMPLIFIERS 
MODEL NO. LINEARITY ACQUISITON TIME BANDWIDTH 
SHM-4860/883B 0.01% 200 nSec 16 MHz 


For Immediate Assistance, Dial 1-800-233-2765 


OPTION 2 — DATEL QL SCREENING PROGRAM 


TEST TEST CONDITION PURPOSE 


Internal Visual Test Method 2017 Eliminate visual defects prior to seal 
(100% Precap) 


Stabilization Bake TM 1008, Condition C 24 hours at + 150 °C Eliminates failures due to high temp storage 
100% (Optional if TM 1030 is used) 

Temperature Cycling, 100% TM 1010, Condition C -65 to +150 °C, 10 cycles | Eliminates failures due to mechanical weakness 
100% Constant Acceleration | TM 2001, Condition A Y1 Axis, 5000 G Eliminates failures due to mechanical weakness 


100% Burn-in Static burn-in 160 hrs. at +125 °C Eliminates failures due to infant mortality 
(Similar to TM 1015 or TM 1030) 

100% Final Electrical Performed at +25 °C, TMIN, and TMAXx operating | Verifies that devices meet speicifications over 

Test temperatures temperature range 

100% Fine and Gross Test Method 1014 Condition A (fine) Insures hermeticity for high humidity 

Leak 5 x 107 cc/Sec. Condition C (gross) environments 

100% External Visual Test Method 2009 Insures proper marking, construction, 
workmanship 


-QL PRODUCTS 


SAMPLE-HOLD AMPLIFIERS 


MODEL NO. LINEARITY ACQUISITION TIME HEE 
SHM-45MM-QL 0.01% 200 nSec. 0.5 uV/uSec. 
SHM-4860MM-QL 0.01% 200 nSec. 0.5 uV/uSec. 
SHM-6MM-QL 0.02% 2 Sec. 10 pV/uSec. 
SHM-HUMM-QL 0.1% 25 nSec. 50 pV/uSec. 
OPERATIONAL AMPLIFIERS 
INPUT 
OFFSET GAIN 

MODEL NO. VOLTAGE BANDWIDTH OUTPUT 
AM-500MM-QL 38mV 130 MHz +10V at 50 mA 
AM-1435MM-QL 5 mV 1000 MHz +7Vat14mA 


DATA ACQUISITION SUBSYSTEMS 
MODEL NO. RESOLUTION INPUTCHANNELS THROUGHPUT 
HDAS-16MM-QL 12 Bits 16 Single-Ended 50 KHz 
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ANALOG-TO-DIGITAL CONVERTERS 


MODEL NO. RESOLUTION =CONVERSION TIME LINEARITY 
ADC-817AMM-QL 12 Bits 2 wSec. +1LSB 
ADC-HX12BMM-QL 12 Bits 20 Sec. + 1/2 LSB 
ADC-HC12BMM-QL 12 Bits 300 Sec. + 1/2 LSB 
ADC-815MM-QL 8 Bits 700 nSec. + 1/2LSB 
ADC-825MM-QL 8 Bits 1 pSec. + 1/2LSB 


SAMPLING ANALOG-TO-DIGITAL CONVERTERS 
MODEL NO. RESOLUTION SPEED LINEARITY 
ADC-HS12BMM-QL 12 Bits 66 KHz +1/2 LSB 


DIGITAL-TO-ANALOG CONVERTERS 


MODEL NO. RESOLUTION SETTLING TIME LINEARITY 
DAC-HP16BMM-QL 16 Bits 15 Sec. +2LSB 
DAC-HF12BMM-QL 12 Bits 50 nSec. + 1/2 LSB 
DAC-HK12BMM-QL 12 Bits 3 uSec. +1/2LSB 
DAC-HZ12BMM-QL 12 Bits 3 uSec. +1/2LSB 
DAC-HF10BMM-QL 10 Bits 25 nSec. + 1/2 LSB 


DAC-HF8BMM-QL 10 Bits 25 nSec. +1/2 LSB 


For Immediate Assistance, Dial 1-800-233-2765 
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OPTION 3 — BS9000 PROGRAM 
DATEL also has a BS9000 program in compliance with British Standards for high reliability devices. BS9000 is the United 


Kingdom's national system for the independent inspection approval and surveillance of manufacturers, distributors and test la- 
boratories in the electronic component industry. 


The accompanying product flow gives an overview of the BS9000 products through screening and quality conformance 


inspection. 


BS9000 Screening Requirements 


: Fine and gross leak tests 
Production batch formed BS 9400 1.26.14 
Screening Level B Electrical tests at 25 °C as per 


subgroups A1 (a) (1), and A2 


Pre-cap Inspection 
BS 9400 1.2.10 Level B Burn-in Screen 
BS 9400 1.2.9.2 
160 hr. minimum at 125 


High temperature storage 
BS 9400 1.2.6.3 150°C 


for 24 hours Inspection Lot Formed 


Sample Test to groups 
A,B,C as appropriate 


Rapid change of temperature 
BS 9400 1.2.6.13 10 cycles 
-65 °C to +150 °C 


Acceleration steady state 
BS 9400 1.2.6.9 


294000 m/Sec.* direction Y1 


BS9000 PRODUCTS 
ANALOG-TO-DIGITAL CONVERTERS 
MODEL NO. RESOLUTION CONVERSION TIME LINEARITY 
ADC-208MM-BS9400-G0140 8 BITS 66 nSec +2 1/2 LSB 
ADC-303MM-BS9400-G0106 8 BITS 10 nSec +3/4 LSB 
ADC-303JM-BS9400-G0106 8 BITS 10nSec +3/4 LSB 
ADC-304MM-B29400-G0177 8 BITS 50 nSec +1/2 LSB 


Parts qualified to the BS9000 specification have a quality level equivalent to MIL-M-38510 giving a 
quality factor of 1. 
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DESC STANDARD MILITARY DRAWING PROGRAM 


The Standard Military Drawing (SMD) program is a program administered by the Defense Elec- 
tronics Supply Center (DESC) in Dayton, Ohio. Under this program a certified MIL-STD-1772 
manufacturer, such as DATEL Inc., may supply a hybrid device using one government controlled 
Source Control Drawing (SCD). This saves both the customer and supplier time and effort. 


DATEL Inc. is an active participant in the DESC SMD program. At publication time the following 
DESC Dreawing numbers have been assigned and are approved or are pending approval. Please 
contact DATEL Inc. for current status and future SMD compliant products. 


DESC DRAWING NUMBER DATEL MODEL NUMBER 
5962-88508 ADC-HX/883B 
5962-88508 ADC-HZ/883B 
5962-89528 DAC-HKB/883B 
5962-89528 DAC-HKB-2/883B 
5962-89531 DAC-HPB/883B 
5962-89531 DAC-HPB-1/883B 
5962-90857 ADC-208/883B (pending) 
5962-89996 DAC-HF8/883B (pending) 
5962-89996 DAC-HF10/883B (pending) 
5962-89996 DAC-HF12/883B (pending) 
5962-88514 HDAS-8/883B (pending) 
5962-88514 HDAS-16/883B (pending) 


For Immediate Assistance, Dial 1-800-233-2765 


STILL AVAILABLE 


The following older DATEL component products have not been included in this new databook. For new designs the compo- 
nent products offered in this databook will provide economically superior performance. For existing designs we at DATEL are 
committed to supplying our older products to our customers for as long as possible and practical. Please contact our Sales 
Department for information regarding price, delivery, and minimum order quantity on any of the following. 


ADC-B500 
ADC-B500-1 
ADC-B505 
ADC-B304 
ADC-ECONOVERTER-EXX-HS 
ADC-EHB1-EXX-HS-BUO4 
ADC-EH10B1 
ADC-EH10B2 
ADC-EH12B2 
ADC-EH12B3 
ADC-EH8B1 
ADC-EH8B2 
ADC-EK10B 
ADC-EK12B 
ADC-EK12DC 
ADC-EK12DM 
ADC-EK12DR 
ADC-EK8B 
ADC-ET10BC 
ADC-ET10BM 
ADC-ET12BC 
ADC-ET12BM 
ADC-ET12BR 
ADC-ET8BC 
ADC-ET8BM 
ADC-E12B4 
ADC-E12D2 
ADC-E12D2-EX 
ADC-E12D3 
ADC-HX12BMM-QL 
ADC-HZ12BMM-QL 
ADC-MC8BC 
ADC-MC8BM 
ADC-149-14B 
ADC-32AC 
ADC-32C 
ADC-32M 
ADC-33C 
ADC-33M 
ADC-510MC 
ADC-510MM 
ADC-5101 
ADC-574AT 
ADC-574ZA 
ADC-574ZB 
ADC-574ZC 
ADC-674ZA 
ADC-674ZB 
ADC-674ZC 
ADC-7109 
ADC-800 
ADC-810MC 
ADC-810MM 
ADC-811MC 
ADC-811MM 
ADC-815MC 
ADC-815MM 
ADC-815MM-QL 
ADC-816/883B 
ADC-816MC 
ADC-816MM 
ADC-817AMC 


ADC-817AMM 
ADC-817AMM-QL 
ADC-825MC 
ADC-825MM 
ADC-825MM-QL 
ADC-826MC 
ADC-826MM 
ADC-827AMC 
ADC-830C 
ADC-847A 

ADC-847B 
ADC-847M 
ADC-856C 
ADC-856M 

ADC-881 

ADC-974 
ADS-105MC 
ADS-106MC 
ADS-125MC 

AM-227 

AM-427-1A 
AM-427-1B 
AM-427-2B 
AM-427-2M 

AM-430A 

AM-430B 

AM-450-2 

AM-450-2M 

AM-452-2 

AM-452-2M 

AM-460-2 

AM-462-2 

AM-464-2 

AM-464-2M 
AM-543MC 
DAC-DG12B1 
DAC-DG12B1-EXX-HS-BU04 
DAC-DG12B2 
DAC-DG12B2-EXX-HS 
DAC-HB12B 
DAC-HB8B-EXX 
DAC-HF10BMM-QL 
DAC-HF12BMM-QL 
DAC-HF8BMM-QL 
DAC-HI10B 
DAC-HI10B-EXX-HS-BU04 
DAC-HI12B 
DAC-HI-12B-EXX-HS 
DAC-HI8B 
DAC-HI8B-EXX-HS-BU04 
DAC-HK-12BMM-QL 
DAC-HK12BMM-2-QL 
DAC-HP16BMM-QL 
DAC-HP16BMM-1-QL 
DAC-HZ12BMM-QL 
DAC-IC10B 
DAC-IC10BC 
DAC-IC10BM 
DAC-I10B 
DAC-I10B-EXX-HS 
DAC-112B 
DAC-112B-EXX-HS-BU04 


DAC-I12D 
DAC-UP10BC 
DAC-UP8BC 
DAC-08BC 
DAC-08BM 
DAC-0805MR 
DAC-169-16B 
DAC-169-16D 
DAC-298B 
DAC-4910B 
DAC-4912D 
DAC-562C 
DAC-562M 
DAC-608C 
DAC-610C 
DAC-612C 
DAC-7134BL 
DAC-7134UL 
DAC-7523 
DAC-7533 
DAC-7541 
DAC-8308 
HDAS-16MM-QL 
MDAS-16 
MDAS-8D 
MDAS-940D 
MDAS-940S 
MS-13 

MS-6 

MS-7 
MVD-409 
MX-1606M 
SCM-100A 
SCM-100B 
SCM-101 
SDAS-8A1 
SDAS-8A2 
SDAS-8A3 
SDAS-8E1 
SHM-IC-1 
SHM-IC-1M 
SHM-LM-2 
SHM-UH 
SHM-UH3 
SHM-2 
SHM-2-EXX-HS-BU04 
SHM-2E 
SHM-2E-EXX-HS 
SHM-5 
SHM-5-EXX-HS-BU04 
VFQ-1C 
VFQ-1R 
VFQ-2C 
VFQ-3C 
VFV-10K 
VFV-100K 
VI-7660-1 
VI-7660-2 
VR-182A 
VR-182B 
VR-182C 
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SUBSTITUTION GUIDE FOR DISCONTINUED COMPONENT PRODUCTS 


The following products are no longer available from DATEL. Where applicable, the nearest equivalent DATEL re- 
placement is listed. Some of these replacement products are functionally similar only and may not be pin-for-pin 
compatible with the discontinued product. 


Discontinued Model Nearest Equivelent 
ADC-300 ADC-208 
ADC-301 None 
ADC-302 None 
ADC-303 None 
ADC-310 None 
ADC-508MM ADC-505BMM 
ADC-515BMC ADC-500BMC 
ADC-515BMM ADC-500BMM 
ADC-520MM ADC-505BMM 
ADC-521MM ADC-505BMM 
ADC-7109 ADC-ET Series 
ADC-810MM-QL ADC-511/883B 
ADC-816MM-QL ADC-511/883B 
ADC-826MM-QL ADC-511/883B 
ADC-827AMM ADC-817AMM 
ADC-B300E None 
ADC-B301E None 
ADC-B302E None 
ADC-B303 None 
ADC-B310E None 
ADS-105MM ADS-112MM 
ADS-106MM ADS-112MM 
ADS-115MC ADS-112MC 
ADS-115MM ADS-112MM 
ADS-116MC ADS-112MC 
ADS-116MM ADS-112MM 
ADS-125MM ADS-112MM 
ADS-126MC ADS-112MC 
ADS-126MM ADS-112MM 
ADS-21AC ADS-21PC 
ADS-22AC ADS-21PC 
AM-100 Series AM-551 
AM-200 Series AM-543MC 
AM-427-2A AM-427-2B 
AM-453-2C/2M AM-450-2 
AM-460-2M AM-450-2M 
AM-7650-1/-2 None 
DAC-330 DAC-HF10 
DAC-7134BJ/BK/UJ/UK DAC-7134BL/UL 
DAC-VR Series DAC-HK12 
DAS-952R None 
DILS-1,2,3* None 
HDAS-8MM-QL HDAS-8/883B 
MS-11* None 

MS-12* None 

MS-2* None 

MS-3* None 

MS-4* None 

MS-5* None 

MS-9* None 
SCM-103/102 None 
SHM-LM-2M SHM-IC-1M 
SHM-360 None 

SHM-361 None 

SHM-9 Series SHM-IC-1 

TP Series* None 


*Available through distributors 


For Immediate Assistance, Dial 1-800-233-2765 
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GENERAL DISCLAIMER 


DATEL Inc. reserves the right to make changes to its products and their specifications at any time, 
without prior notice to anyone. 


DATEL Inc. has made every effort to ensure accuracy of the information contained in this databook, 
but can assume no responsibility for inadvertent errors, omissions, or subsequent changes. 


DATEL Inc. does not assume any responsibility for the use of any circuitry or other information de- 
scribed within this databook, and further, makes no representations of any kind that the circuitry and 
information described herein is free of infringement of any intellectual property right or any other right 
of third parties. No express or implied license of any DATEL Inc. intellectual property right is granted 
by implication or otherwise. 


LIFE SUPPORT AND NUCLEAR FACILITY APPLICATIONS POLICY 


DATEL Inc. products are not for and should not be used within life support systems or nuclear facility 
applications without the specific written consent of DATEL Inc. 


A Life Support system is a product or system intended to support or sustain life and which if it fails 
can be reasonably expected to result in significant personal injury or death. Nuclear Facility applica- 
tions are defined as any application involving a nuclear reactor or any facility involved in any way 
with the handling or processing of radioactive materials and in which the failure of equipment in any 
way could reasonably result in harm to life, property or the enviroment. 


ORDERING GUIDE 


This ordering guide is presented as a procedural guide. For a formal statement of policies, refer to the TERMS AND 
CONDITIONS OF SALE found on the Quotation form or on the Customer Acknowledgement copy of the Sales Order. 


PLACING AN ORDER 

When ordering a DATEL product, give the complete model 
number, product description, and option description. Place 
orders with a DATEL field sales representative or with the 
factory by letter, telephone, FAX, or TELEX. Minimum order and 
minimum per shipment is $100. 


OUTSIDE THE U.S.A. AND CANADA Place overseas orders 
with a DATEL Sales Subsidiary (in West Germany, France, the 
United Kingdom, and Japan) or with a DATEL overseas sales 
representative. Orders received directly will be treated the 
same as if placed through our overseas sales representative. In 
countries without a DATEL representative, orders should be 
placed by TELEX and confirmed by air mail. 


FIELD SALES REPRESENTATIVE 

DATEL employs field sales representatives throughout the 
United States, Canada, Europe, and the Far East. DATEL also 
has Sales Subsidiaries in Munich, West Germany; Paris, 
France; London, England; and Tokyo and Osaka, Japan. Only 
these sales representatives are authorized by DATEL to solicit 
sales, and any information or data received by sources other 
than these authorized representatives or the DATEL factory are 
not considered binding. 


PRICES 

All prices are F.O.B. , Mansfield, Massachusetts, U.S.A. in U.S. 
dollars. Applicable federal, state, and local taxes are extra and 
paid by buyer. Prices are subject to change without notice. 


TERMS Net 30 days 


DISCOUNTS 

Quantity discounts are available when placed in a single order. 
OEM discounts are available on an order or contract basis; 
consult the factory for details 


QUOTATIONS 

Price and delivery quotations made by DATEL or its authorized 
field sales representatives are valid for 30 days unless 
otherwise stated. 


DELIVERY 

DATEL uses an IBM System 4381, for efficient processing of 
orders. All orders placed with DATEL are acknowledged within 
a few days by an acknowledgement copy of our sales order 
form. This copy indicates pertinent information including a 
formal statement of terms and conditions of sale and estimated 
delivery date. This date has preference over all other agreed 
upon dates unless otherwise specified. 


DATEL ships all products in rugged commercial containers 
suitable for insuring safe delivery under normal shipping 
conditions. Unless shipping method is specified, the best 
available method will be used. Shipping charges are normally 
prepaid and billed to the customer except for Air Freight 
charges which are sent collect. The appropriate data sheet 
and/or instruction is packed with each product shipped. 


ORDER CANCELLATION 

All orders entered with DATEL are binding and are subject to a 
cancellation charge if cancelled before or after the scheduled 
shipping date appearing on the acknowledgement copy of the 
sales order form. Refer to DATEL's Standard Terms and 
Conditions for specific charges. 


WARRANTY 

DATEL warrants that all of its products are free from defects in 
material and workmanship under normal use and service for a 
period of one year from date of shipment. DATEL's obligations 
under this warranty are limited to replacing or repairing, at its 
option, at its factory or facility, any of the products which shall 
within the applicable period after shipment be returned to 
DATEL's facility, transportation charges prepaid, and which are 
after examination disclosed to the satisfaction of DATEL to be 
thus defective. This warranty shall not apply to any such 
equipment which shall have been repaired or altered except by 
DATEL or which shall have been subjected to misuse, 
negligence, or accident. In no case shall DATEL's liablilty 
exceed the original purchase price. The aforementioned 
provisions do not extend the original warranty period of any 
product which has either been repaired or replaced by DATEL. 


RETURNS 

You will need a return authorization number and shipping 
instructions from the factory when returning products for any 
reason. Items should not be returned air freight collect as they 
connot be accepted. It is absolutely necessary to return 
products in the manner stated here, otherwise considerable 
delay will result in processing the return. 


RETURNS OUTSIDE THE U.S.A. AND CANADA Contact the 
local sales representative or factory for authorization and 
shipping instructions first. 


CERTIFICATE OF COMPLIANCE 

When requested by the customer DATEL will provide a 
standard Certificate of Compliance with all shipments. This 
request must be specified on the purchase order. 


ANALOG-TO-DIGITAL CONVERTERS 
SAMPLING A/D CONVERTERS 
FLASH A/D CONVERTERS 
DIGITAL-TO-ANALOG CONVERTERS 
SAMPLE-AND-HOLD AMPLIFIERS 
MULTIPLEXERS 

OPERATIONAL AMPLIFIERS 
ISOLATION AMPLIFIERS 
INSTRUMENTATION AMPLIFIERS 
DATA ACQUISITION SUBSYSTEMS 
ACTIVE FILTERS 

V/F-FMVV CONVERTERS 

DIGITAL PANEL METERS 
CALIBRATORS 

PROCESS MONITORS/CONTROLLERS 
THERMAL PRINTERS 

POWER SUPPLIES 

DC/DC CONVERTERS 

DATA ACQUISITION BOARDS 
DSP/DATA ACQUISITION PRODUCTS 


» DVL 


DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194 
Telephone (508) 339-3000 TELEX 174388 FAX (508) 339-6356 


For Immediate Assistance: 1-800-233-2765 


DATEL (UNITED KINGDOM) Tel: Basingstoke (256) 469-085 
DATEL (FRANCE) Tel: (1) 3460-0101 

DATEL (GERMANY) Tel: (89) 53-0741 

DATEL (JAPAN) Tokyo Tel: (3) 3779-1031 Osaka Tel: (6) 354-2025 


PRINTED IN U.S.A. JVBA/JFOK 


